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*^tr, Pi$LmAX^#^^i-^,RtfL««<^^M^v*o 

[ft 3 5 ] Bi?L»-t > y u * T WMTk. V?M1R~? — ^ -aHS^&^trSI 

4^>f >y Kjffllia*SKi-*#5Xei:, 

**tr. l«fURAX^fr***+*fl8MN«#0^«^i*o 
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3 8 ] m$&L 16-28 OV»-f*t^tC|BttOI«?L«IAX»!fe#*' 

[If ^ 3 9 ] gf3&£ 16-28 OV»i"^tCfBIROIft«JHAXifefe#:«: 

Ii?$tL^^yij7 KIBflft* <b ^ $ *t Z> Jim t > 

[ft*:® 4 0 ] If 3 9 \Z%?M<7>fcm-ft%k CioTlff, *l*«/Jn«# fc 

wi*r 4 1 ] mi e YmmtLTv m%mmm »± , 

ffitt£?g«, »3frE3 2. 33, 34. 37, 38, 
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-C&&»-e£>&, fflf*^3 2, 3 3, 3 4, 3 7, 3 8, RZf4 0 Ov^-ftt^ 

[fit ^ 4 3 ] hu f fi ^-y-n ftt £ L T OPifLm^Bia fi, UifL^O^^ 
fflf^3 2, 3 3, 3 4, 3 7, 3 8, RZf 4 0 Oi^T tL^^fflfc<7) 

5' -NTTCGNNNNANNCGGGN-3' ! Wjm^- 1 ({at, NfiA, T, C, %.ZFG<D V>-f tL^-C 

o 

[»3fcS( 4 6 ] ffrfSPSf Ul-fe >fn> r@5^ij f± h $rfe#T ;V7 7tf7 

4 7 ] HfTKBifL^-fe > h n J TSE^Jfi K h 21#^-fe#S*<7)ll» 
fomML^-v h^-^-tf, iff 4 6Hiamo^^^- 0 

[0 0 0 1] 

[0ji±<^ijffi3-gp] 

[0 0 0 2] 

#&frm^&^x&fcLxmwzfr&tYAj:m-&i* (hac(s)) im*ifbi><D 
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(BACXfiPAC) -C^>f9. & 1 0^n^-7©t F atf 7-f h (T^7*>f K) 
^^•tftif|g#3)NAn >^>7^f OSAK iotU j8M6^jffll!&«arri080rt-e L 
i^Ufde novotC^^$tL^> (Ikeno et al. 1998; Henning et al. 1999; Ebers 
ole et al. 2000) o "t(D£d &HACJL^M^I^ f^7^ 

S*fRLfcf&14M-fe>' hn>7/^ fari^^de novol^^T & CI tj&«t? 

(Ikeno et al. 1994; Ikeno et al. 1998; Henning et al. 1999; Ebersol 
e et al. 2000; Ando et al. 2002) 0 HACMJ&I*!* W?* B^fcspjffl 
mm r t iz&Wi Zti&<DX% HACfir;V7*^ K^Jfii:-o3ll±M^« 

HACfi-rn^T^atSr^L-CV^^ofc (Ikeno et al. 1998; Rbersole et al. 
2000) o 

[0 0 0 3] 

fait* - t KfUffl L#£&:ff & oit^fe^-K LTv^^\ ^W^it^SHS 

ffl"^tg^^^^--{i'e<7)^5i:^^:^/^^^>7'1 > ;^^S*-e^)^ (Mineta et al. 
1995; Fisher et al. 1997; Pfeiter & Verna 2001) 0 ZLtibff)'*? 9 -ii^fS 
wife? (^Aslfs^) *W^»^-eil^£=FS»A-T?*&i:v^3RI^t*i-J5to 
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[0 0 0 4] 

— ^THACfi, mmmm^^ 100 kb*Mk&^$mNAfrb%:&±£%m\ 

•7*4 YmMV>mm*^-tZ>mm^>* Yv? Yfrh (Mejia et al. 2001) , 

xi± r )v -7 * ^ K@e^j t ^AitfeT- fttimmm Km t fcurign > * h ^ ^ b 

^£>de novo^^^$tLt#^> (Grimes et al. 2001) 0 U;^t x HAC{±r6^B 
[0 0 0 5] 

[0 0 0 6] 

[MM £ ffi&i- 2>tztb (D^m 

fc^P (GCHlit^) *«^TTI6»=^$*L*l«|l^AX^'ft:<?!>ft**tt*^ 0 
BP*^ TO^^ ^-T^^,BAC^AX^#:HirlE#:t Itfffl U GCHlitfc^£ 
#^^O±.MJ^I^^*^-?-i-^^i80kb(7)^y A«JftS:^i-*BAC (GCH1 
-BAC) h -b > h n ^ TWO «h LTffi50kbX(±&100kb«> T ;P 7 * -f KffiyiJ 

£-g-frBAC (r;V7^^ KBAC) *t h^i^«T^^»HT1080l«^r7 h ^ 

Lfco GCHlat^^^icnif-^^t: >AIM#: (HAC 
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[ i ] m^M^y h Tmi\Rv?mfc^-*-&m^*&trmk<Dm 1 

fc, *HtfLSIHt±«J!ia^#X-r**Hfii:, 

$ ti&mt&z&tt , [ i ] ~ [ 3 ] <^r*L3Hcfe«ofm£fts 

5' -NTTCGNNNNANNCGGGN-3' : B23RJ#-i§- 1 ({§. L> NJiA.T.C.&TOP^T tLj^T? 
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[1 7] [1]~[1 Sj^v^TtL^lclBmo^M^tctoT^^tL, 
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[18] tt?l£ttKft&j£U WIUE-fe >hn> 7E?!U afconc g iftifrfeT- * 
^-fcT^aHS^fci&O X^OMflPMin- K"r*«liiE3?!I*3iru 

[19] frfBBtfj^tfs^-tefc: hrr; ->>='j vsy^nt ko \£ie>m 
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[20] ttHSttKH&jSu ntfUS-fe > b o ^ 7E9IU ntsygx n p< TWM, a£ 

[2 1] WIB«ll6E^J»ifchi8^nevaMSiF#^«**'e>**. [2 0]KfS 

[22] IffiajftljKftigjgU HfS?L^-fe >fn> TWZL ~RXJmW.<OWM 4r#*fi<J 
U«rAi-*7fei60#XfflEy!l«r*L, 

[23] Ht*LS8URj£jGu nff'L^-fe > h n ^ TSE^iJ, BS?L«x n ^ 7E?iJ> & 

twffl»5«oiR*ciftjWj!iaiceai $ tizm%mAjLm&& 0 

[2 4] ^fa#AfflE?iJ^loxP-9-^ h5gL< t±FKP>M YXiiZK^irtifr 

omflo— gp«:efc3g LTtEyij-eabo-r, «rgs^fHoE^J«-#xi-a<s§i*^ri-* 

e?iit?*&, [2 2]xf*[2 3 ] izmm.<o^<Dm%mAx^i^ 0 

[25] ttriensaa-fe te^jw^ &T<Dmm*mwmmM'cimffi%& 
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[2 8] Htrfaatl@B?iJXiiHuffi*fAfflie^J*«i§:'fs^ri-^>, [i6]~[2 7]<a 

[2 9] [1 6]~[2 8]OV^-rtL^^fBmOPi?L^AX^#^g50^#: 

[30] [i6]~[28 ] <D^n^zmm.<vmm>mAj:$k&fc$: g bom# 

[3 1] [1 6]~[2 8]«0^-ftL^^ffim<7)lii$L»AX^-fe#:^ge^'fe#: 
[3 2] [1]~[1 5]<7)v^-r^^f3^o^M^tC < J;oT#^tL^lif$'L«A 

x^#:x{i[i 6]~[2 8](D^-rti^i l ztm.^m$mAxm / &^ ? -r? y 
mmt Lx<Dm$mmmzmA^z>3:mz^is^ 

[33] m%m^ >fn^ rse^ra^- # -jt^^^-tf^^^ 1 ^ 

buism^- * -mmttmm Lxfmmm^m^ir^m 2 urn t , 

^l$tL/iBtrfeBS?L«Ax^#^^-r^ LT<7)ii[fL*ifflian#A 
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£ & # i ^ * 9 - 1 . mmwm *^tfttAi^#^ £>&&ii2^** 
[36] m%m* >vu* rmnwmmm^ n * rra ^#tr^#Ax^-fe 
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C3 7] [3 5]XI±[3 6]^iam^M^^J:oT#^tL^>^/J^#t^- 

[3 8] [i 6]-[2 s]<v^?tifr\,zmm<om%mAi:m&&t:i%m-rz>m3L 
[39] [i6H2 8]<D^?titHzmM<vmm%A2:m&fczi%m-t-2>m3E. 

[40] [39] »ciB«of^»^ (Uo t# e> tL^>^/j^# mm 

[4 1] ftffE*-^ h«£ LTOffi?L*«(^ J&tt#*fflJ3&, Kte^lffl 
Xttftj»»jmift-C*&, [3 2], [3 3], [3 4], [3 7], [3 8], 

[4 2] mz?-Yv vmrnt Lx<Dm%mmnm, mmttmrn., je&^ib 
xitmm^mm^, ^<vm.m<Dmm^twt^z±7KmmLx%2>mm 

[3 2], [3 3], [3 4], [3 7], [3 8], RVl 4 0 ]mvf*L^Kfa 
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[3 2]. [3 3], [3 4], [3 7], [3 8], R&l 4 0 ] tL^cffifc^Pjt % 

[4 4] mmM\jLt&&fa<Dfcmzmmzfc&^??-X'3b-ox^ 

[45] fulfill fUS-t TSE^Jte, mT<7)@fi^J^IlJfi^raPl-e^MiE 

^J£*L&^£^tf, [4 4]Klfem<7)^*-, 
5'-NTTCGNNNNANNCGGGN-3' : BB^J#^ 1 (fiU NttA, T, C, 2fctfG© wr*L*"C 

[4 6] ffimm%m-t> Yutrwm&t bM#r;i/7 7tf7-f mi^s 

*(7>@B^iJ^^-tf, [4 4]Xt±[4 5]£|B|fcO^*-o 

[47] fffffiPf flJi-fe >fn^ TSc^Jti b h 21#^-fe#:S^<7)llS^^ b^- 

[0 0 0 7] 

1 O^IIiP||LJ|Alftfe# (mammalian artificial chromosome 
£MAC£ & «fcl>\ i^LUJili bAlM# (human artificial chromosome ; VXT 

, rHACJi^v^) tf-irtti&o 

[0 0 0 8] 

*»Wt?ttflt*L«AX»rfe# (MAC) fMEtttLTHIl'***- (SMft^ * 
£^£lt#M^&-fe> h n * T &-gtj£U mil, #2^9 9 



ffi!E#2 003-3081032 



^&m. 2002-258114 ^ ^- y ; 17/ 

9 9-t^ -€-tL^#* tL&M@S3WJ|&;g>^ * - £ 2 Mlg^ffl LT*H^(0 

[0 0 0 91 

m 1 ^9 ?-rv*^ 2^9 9- t Lxmk^? 9 -xitmtt^* 9 -a>mm z 

acterial artificial chromosome) XiiPAC (Pi artificial chromosome) 

i/^it^ti^o BAcxfiPAc?:f£ffl-t^>-«»:(±, mxgkft, mm, m&%tw 
w n m^&mmx& *> . t tzm* %mm<D kozx^mtx&z t ^<?tzm&* 

[0010] 

*mWX-&m2ti&^.Vi'<? 9-te&*®<DBACXte?ACK&m%&mZffi-fZt 
«5flHS$*L|££ 0 Wxl^ Belo-BAC (New England Biolabs inc., Beverly, 
MA 01915-5599) Zm5&ttmt It, £ft£1WM&ftL&*tc J: oTHMUK-b > 
h n T@c^J<7)#A£IH££fPM U -<7)}fA^l:giJifflt LfcHMUB-fe > h n 

^^^^^~iCit^X^«J^*ffiv^r^2 0^^^-^^LT^ X^o 
10 0 1 1] 

* - 1 Lxi±mmftxm&fct L-cufg-r&DNAn >x y ? 9 h (& 

tAIftfeflc, HXT, TYACjt^v^) * f «M$^* 0 -O^Of&l^**- 

v^ 0 t hTU*Tte5'-rTAG<&-3**m^7&Z1XXmi&ZtiX&t), HhAIt 
(HAC) *f^«^*»^cttiOffiy!I<7)g|»)3lL4-^-Cv^-lr>hn^T 
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[0 0 12] 

WU»o CLtlbO'*? 9-*m^X h5^A7 *-;*-v3> (b^>^7 
[0 0 13] 

#S&9§ JciJv^r rni?La*fe >ho^ TBBRI m?UH*ffl!fertfciJv>T-fe > b 
r7;i/7 7tf7'f b^*afi3feogB^JJfct±y;i':7 7^-r9>f Mllto— f&Xfi^r 
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[0 0 14] 

tf^»7^7 7tf7^ Mftttfcli— flfcte^ 5 ' -NTTCGNNNNANNCGGGN-3 ' 

tiX^Z> (Masumoto et al. NATO ASI Series, vol. H72, Springer-Verlag. pp 
31-43, 1993; Yoda et al. Mol. Cell. Biol., 16, 5169-5177, 1996) 0 ^§§93 
K^7&Pii?L«-tr> h em ft* L < £ OCENP-B box^mmz^ 

[0 0 15] 

LJ2--. y h tmstizmmzmz., Z<Dm*)&L^-y b^±5'-NTTCGTra^MC 

ggga-3' (mm^2) %&cem-b box*mmwmmTmm.mw.w:ztix^2> a 

keno et al. Human Mol. Genet., 3, 1245-1247, 1994) 0 
ft * L < t± . «^ &c is & BifLli -fe > h n ^ r ge^ij fi i (7) J; 9 & 7 ;v 7 * 4 

to 

[0 0 16] 

> MM Ttfr*J&ZtLZ><7)lz-tft%MZ *m-f&o mf£^25kb~&Jl50kb 
(^ij^(i^50kb, ^j80kK ItJlOOkb) O-fc > ]^ n ^ T@S?iJ£fflv>& 0 #f 
£ L < }i|^80kbmT. £ <b izft* L < }i|^50kbmTO-fe > h tM TiE?iJ£ffiv>& 

mm^t^m^m^tL, ttz^u-^^^^yxummmz^cn 

^ mk^?*- (BAC) £ffiv^Wc£^Ti&50kbOT;l':7* KDNA£-fe> h n 
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[0 0 17] 

m%m*>hu*Tw&\]i^ mm** vmm*. wAvi7^ot h%fe#&iiMr 
^•y ^~YY)vmmm oar. tpegej^^v^) fiaotg^>ho^ 

tWt*£WSi 0 /:Ulf, IX21NC02^ ~ (Lawrence Livermo 

re Laboratory) fc^jffi LT a 21-lT )Vy * 4 KBftf&flX& U -O^^flffL 

[0 0 18] 

> HI >hn^ TM^O # l ^ * - £ ttttft&KKigj&gr^-s 

ana, w?u*a«3e/S«:*i^^^-xtt*2^^^-K:^s-a-* 0 hl 

[0 0 19] 



mEE#2 003-3081032 



#M 2002-258114 ^ ^- i? : 21/ 



£miji-&^o$ajti£;rr&iJ?!k ^j^v^^ r ^*rna^ y 

>|y^nU'n7^I (GCH1) itfg^ fc: > /? if RB^p53& 
t^m^mm.^^ c-myc-^p53& i?(DT# h - vXi^itfc^s t^hp(;^>, 

&mmmm^ Mmfommz^-vir&mttmz^vmtLxmif&z 

t &X § & 0 a WiffST- £ a - K1" £ SE^iJ l± ADNAt? £> o T & cDNAl? £ o T 
[0 0 2 0] 

^iHti^ 0 ^ijx.^ CITB (California Institute of Technology) Huma 
n BAC Libraries, RPCI-11 (Roswell Park Cancer Institute) Human BAC Libra 
ry, CITB Mouse BAC Library, RPCI-22 Mouse BAC Library & ^OBAC^ 4 7? 
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V— *\ RPCI Human PAC Libraries. RPCI-21 Mouse PAC Library & £*<7)PAC^ -i 
~7*7 V — % XJiCEPH Human YAC Library. Washington University Human YAC li 
brary. WI/MIT 820 YAC Library. Whitehead I Mouse YAC Library^ £WAC 9 
-f (m_t. Reseach Genetics tt. 2130 Memorial Parkway SW, Huntsvi 

lie, AL 35801, US) ^fflnit#ti«5, 

* (omm^mw £ ttz mm. iz & ^ x z ti iz— u <v$m fzmm t^otu 

[0 0 2 1] 

*mmmti.x&ttm2'<??-zi8^z,z.ttfxis2> 0 ^<D^^^m 

# (mac) *mm^z>zt&x£& 0 zzx^mmvmmtiz, mmmizamm 
<»mtttt^~ F-t&mm mz t < im^x^^mmm®.^- K-r^>@e^j^-^ 
tfge^ij) x$>z>&z\j%KVRMzti2> i><Dxit% < ^ ^ti^mm-t^z\tizx^x 

#^<^«f^^O^|JM^#^ORNAOil)§^^Mi-^^c0^^^i-^iB^J % 
[0 0 2 2] 

^AfflSe^iJ^M^tc^^^tt^^o-e^^v^^ loxP-9-^f >Xf±FRT (Flp 
Recombination Target) ^4 ^ll:ffit^ii:^-e^ 0 ^lJx.f^loxP-9- 
-T h *m^til^ t-rioxP-9-^f h S:tt^MC^M?^ -TtUCCreV >H':^ 
-•fc-£feffl c t k x ^xm&<wmmKmm<7>mii*mx-f2> it^t-i, 

W6t/tC^MoiS^ij^^-trMAC«^$^^, 0 |WI#a^ FRT-9-^f h £;j^ri-&MAC£■ 
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**** 2 J-OWS******* £ t iz X 0 , fWS*t*WJUj(AI» 
[0 0 2 3] 

£Hri080«, HeLa#«, CH0«^^a^«t LT^ffll"* C fc#*T~§ Z> 0 
[0 0 2 4] 

*»WOWJL«AX»fe# (MAC) vfmxm*. (l)HWUK*>bn^TWg 

At4iim (2)»«ai*tlRt4«f2Ifi, X^O)*** 
IfcfrO ifr * 6MAC * * iHBJn. * ft ft 3 If * H- tr 0 
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[0 0 2 5] 

^Jfc-cfti o:i-»i:io ^uiiiM^-:$ 2 ^?- 

Z> i 9 fc, *BBof&ttr&£ J: tLtfBWiie^SrHtta WJUHA 
[0 0 2 6] 

gner, P.L. et al., Proc. Natl. Acad. Sci. U.S.A. 84,7413-7417(1984)), V 

raessmann.M. & Graessmann, A. , Proc. Natl. Acad. Sci. U.S.A. 73,366-370(1 
976)), xpnn^v-^> (Pottea et al t Proc Natl Acad Sc . 

U.S.A. 81, 7161-7165(1984))^so^rft*»ffli-*c:fc^§ &o 
[0 0 2 7] 

■ft x. tzMC^m^ £ 0 
[0 0 2 8] 
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i—i? : 25/ 



[0 0 2 9] 

«>^£< ^^--^^LT^mfitJ^^yu^X-rJ&^n-r^fflv^Ttin sit 

m 7V 9~J Xi-2 > -7°u-y>%m^xmm<7)^4 7'V N^> 3 

(Fluorescence in situ hybridization) ffiinftf*^ S£j&*ofBHEKMAC£&: 
ffi-C§4 (Lawrence, J. B. et al. Cell 52:51-61,1998; Takahashi, E. et al 
- Jpn. J. Hum. Genet. 34:307-311,1989) 0 

10 0 3 0] 

^-fc^*«*ftt?#t,*L«liB?L«(AXjfefef*: (MAC) l±*jWR*frFfc*5V>-c 

mm i- * hu«e#^ * * - a zro±*iiiJ!&<?>tt£K» ciotii^^^ 
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2002-258114 ^- v : 26/ 

*-wn2s<?9-) (Dmxmmk, ^«^#t> mrnmmt d^o^t 
ac^ 1 =j tr -o<^^i-^>^e^ii^F-e § & (^(DmMm^mm) 0 

[0 0 3 1] 

mm £ t amt&"?$> & o 

[0 0 3 2] 

*§km<Dfa<ommi±, &±<oxmz£^xftWkztihm%mAJL$k&& (mac 

[0 0 3 3] 

^m^^xmrn^fLhrn^mKi:^^. (mao iiaTotti^ii^o 
^ij) (2)i«s,fgjffliia^-e««$tL*. (3)^aBfl&o*rfe#ntwjji^$ 

(4)«fflJ&iW«>|Rtcj(feWll&jce3t$tLS, 2ty f (5)5SM*Xtij8ll*fC*-5o MA 
iiiaotl^^ BP*>at^^^- (BACXfiPAC) ^lulE#:t LTffiv^-CfP 

[0 0 3 4] 
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[0 0 3 51 

m% £<Dmm) x^nmzmM^w.^^ £ t z nm^2>vMw,m*mLx 
^x$>£^ 0 &dna@2^ij *m-?z> zLtitzx*) ^ ^m<7)Mam%mmm 

[0 0 3 6] 

Pf?LS-b> h u * 7Ifi?!]f±CENP-B boxSfi^J^^-ev^ i t Hffit. L^ 0 CENP 
[0 0 3 7] 

-m&<^II^W^$*L& J: ? fc, ^^<b(±BAC5:HlrlE#i: LtM^fc^: 
i3V>Tfc>GCHl (EC 3. 5.4. 16;GCH1) Vl-zmSOkbVi&ittZftWZm 
K&W1~Z>t fAlMft (human artificial chromosome: HAC) <Dft9&Kj&$j 
LTV^ 0 t hGCHljtfS^— o(»#.#:±-ei4q22.1-q22.2^iaL^ 60kbJ^ 
-ttci:^ V>frbm$.Zti2> (Ell) (Ichinose et al. 1995; Hubb 

ard et al. 2001) 0 (m*ift*0#«»* J RjC&-C0jfiJ^|3 "7 r * 9 

4t{:^SLtv^ (Nichol et al. 1985; Tanaka et al. 1989; Werner et al 
. 1990) o -r b7t KntT^-y-r'; ^{iGCHK 6-tf;W;Wf h^liKn/f 
U (EC 4.6.1.10; FTPS) S^t?7yf'J >«5c»* (EC 1.1.1.15 

3 SR) ^i&Hg^RJE&lcioTGTP^'b^^tLao Ztlb<Dmm<0*X3E. 
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28/ 



mm^mT^Jo (Werner et al. 1993) , mmmmz&\,*x l$7 4 - FVt 

ti75yitKn^y7-^ apt,, 7x-;VT7->tKn^>7-t* (EC 
1.14.16.2; PAH) , K-ac* 1 aMr^o#»X'Cab«f d 

y>fcKn+y 9 -lf (EC 1.14.16.3; TH) . tnh-^Jti:«#tM'J 
/h77>5 " t If (EC 1.14.16.4; TPH) otfi^A- • n^r^ 

^tLtiitSc f h 7 k Kn if t T'f 'J >tt-^fcif Mf t (NOS) 
©Hoo^H^O^TfCjfi^H-Ct** (Kaufman 1993) . GCHlfgft. fh7t 
FnHtyf'j>^K a^/XliTH«ttOftT*»*Jt»K* (nigrostriatu 
m) K-^5> = a-DV|c*»t*Kwc§>^2oj|CHi:arO, tLXMUft 
K— 't(S4Srte>*;* h - (dopa-responsive dystonia : DRD > -b^T7^f^) (I 
Chinese et al. 1994) ^-^w^AO^^^o^^g 
*fcfc3l§j££-*- 0 L/^oT, ^^KOM^I^^^T^GCHlstfe^^^-t-^, 
"i^AX^fefffiGCHl^f^o^JS^^l-t^ - n«jtv»«r < *ffl«C*oT 

[0 0 3 8] 

(HffUl Al^fefo^ A) 

HWL«AXftfefle (MAC) OWILSMfflJS^o#A»±«x.tf^o*fe-cff ^ d fc 
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[0 0 3 9] 

Mx.»3T*e«>^A9^Ba& (American Type Culture Collection, Manassas, VA 2 

0110-2209) . ^*es«, cHomnmzm^&zt&x^Zo mflm&iz?vG 

(Polyethlene Glycol) £fflt/>Tfr 9 £ t&X*& & 0 gtfj^VW v Kjfflfl&O 

* - 1 •> 7 > t &mm LtzMwgmiz x-^x^^^t &x § & 0 

[0 0 4 0] 

^mmt?EG^mmLtzm^mmzxoxmm,mmm. {*-Yv\>wm t 
m&ztiZo &±<Di:mz£^xmimfflm^<DMkc<7)mA mx) a>mt>fr, m 

AC £^rt * ttSUBUHlfeiW <b o 

(embryonic stem cell : ES») „ B&£3tiBti& (embryonic germ ce 

h:eg,«) , mummm. mskmmm^ mmmmn&, hiim, #^ 

#«L K#*fMBilgU -tj£M8Mfflfl&> JfrfNiJ&&^) =Sr^*ffl^c,tL*o 

a, w&mmft&fflmKfo/^m&wmm* (pdgf) . *mfc&?m&&mm 

=? (DNTF) RX/hV 3-Wn-> (T3) *m^XZti^iti- a - n 
**^^^>XVT^3^if>»**^*fflv»r#^jWlia^t^bfWL/ijWII& 
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2002-258114 ^ Z? : 30/ 

> mmmtmm *tgf- p <DmET-emm l t mmm l 

[0 0 4 1] 

h«BU&^OMACO^A»±in vitrei in vivoXiiex vivo-etf^^^o 
«Atf^rto«fl&tcittTl[«. n«IL«AX^-fe#: (MAC) OSA&fi^ £ t 

o 

[0 0 4 2] 

iOMWKIi, *»Wo*fl,SIAI*fefl: (MAC) tiHittfa^FMjSfffio 
o *^<^MAC(±^tL^AL/cTOrtT'^LT^#$tL^Ct^<b. a»A« 

[0 0 4 3] 

te^A^r^f 9 d £tfx& *^o/s«K^-o«^x»iftffl^ *-Xa £MWi-& 
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[0 0 4 4] 

< ^ife-Pfl 1 > T ^ 7 * -f K-BACOfl*#g 

Belo-BACc7)XhoI-9-^ h KMluI-Sf il-SacIIV >#-£#ALTpBAC-TAN£f£SSJ 
tTto pBAC-TANONotl-Hindlll+r-f HC, & \z^y v v > (Blast icidin)S 
i&litat^Sr-g-trSf^-e**. pCMV/Bsd (>f V If fo^y) ONotl-HindlllirJt 
(1. 3kb)3UipSV2bsr (ffill) OPvuII-EcoRIif^ (2. 6kb) £#A1-£ d fc J: 
OpBAC-CMV^pBAC-SV^rfp^LfCo LL21NC029 77 'J ^ (Lawrence Livermore 
Laboratory) tf> lb # t> *l£ n * 3 K^n Q25F12 * Sf i IiBffcX tfpBAC-T 
ANOSfiI-9--^ h^^n-->^f ^>dttCio-C^25kbOff21-IT;V7*-f K$f 
M- («25:ffi?U#^3) «rm*L7to *OSNft»«b*L*:, T*? * >f KEEI*** 
>T y A^ttc:@e^J^tLT^^50kbX(il00kb<OT;V7^^ K>f f^/:7 
K-BAC^MluI^^SacIIT^kL, I^T^7^ KKfinT £rpBAC-CMV 
XtipBAC-SVOMluI-SacII«r-f h K^*L-r*Ljf £ £ fc tc =fc 0 . 50kbXfil00kb 
W7 *^ KWfM-**trT^7 * >f K-BACT~&&SV/« 50WCMV/« 100£#li5 
Lfc (03) o 

[0 0 4 5] 

< 2 > GCMfzc^ tp HACOJ&fc 

t h 21#*rfe#fi3fc^H;ft#fi«^ *9 7l L^-- * h (11 monomer repeating u 
nits : *7 ^-M«9^L<n.--y h) (Ikeno et al. 1994) <* 21-IT;^ 

> 7 * ^ K*HT1080«BU&tc3IAi-* - t J: oT^j^^HAC^f^^* £ £^bT 
f£7?£>£ (Ikeno et al. 1998) o 1&kWfcZ\±T fr? * 4 K-BACS.Z/GCHl-BAC 
*5flJJBLT. GCHlflte^ffifc-g-*, jE#tc«$tLrcslfS^|&m^i-^^OHA 
C*ffc«Lfc 0 ^*»JT^fflL7tBAC^HI3tc^L7to CMV/« 100J±100kbO a 21 
-IT)Vy*y( KSE^iJ £ il^v -X~tLX <7)CMV-Bsd <Z L TSV/ a 50f£50 
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m 
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**«IS**.fco GCHl-BACiiBAC^^r^^ (Genome systems) 

, ^^iGCHliSfe^^^tfl80kbO^yADNAifM-^*t-ao (ft. BAC-DNAO^ 

WlCtt, V*"7x^^ ( ^ rrj BRL) ^MLT0.5^O7^7^K-BA 
Ctl.O^gOGCHl-BAC (186L09, ^Ay^fA) £HT1080 (5xl()5) 

LKMm*4fiv>ml<D7? xr*,*,^ (BS ^ Wsyil) lOBfcfcan 

[0 0 4 6] 

*^ KDNA£BAC^*-^n^t LTffiv^FISHtt-TBS*tt«fl&**^r 
Lfco JWW&fctt, ^^y-^/ftHfc (3:1) CUratW^x^X- 

7*^ KDNA (11-4) (Ikeno et al. 1994) RV?*J=f*i,r^>m®Belo-BACZ 

v> ^^^) tioTWtUo yr>r^JK«|iK:B«LfcCCD*^5 
W^tWWLfc, IPLaWWAdobe Photoshop 6. 0*ffiv»r>f * - PMJL L 

tZo 

[0 0 4 7] 

FISH©***, CMV/ a 100X tfGCHi-BACO nF 5 ^7x^y 3 ^j; oT ^ 

**iw®!Kmimim<D+m<D (ht/gch2-io) , Rzm/aWRxnxm-ucn 

^7^7x^y 3 > t ;j; C)T ||t, tL^170^K^»^0 4»<7)3o 

4>0-ofiHT/GCH5-18) tt, «*fL3t<W»095%JSUiK:*v»TIMC0 3e^*tt 
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[0 0 4 81 

*»H $ tt7tHAC^GCHlit^<^^y A ®ftf- * ;t * fc, HAC 

Sr#tp4oo^BJ^^tc^LTGCHlSf5^F-0^^ V >lXtTai^ V >4~6H*H-& 
7°n-r (0 3) Sr^W V4X^^tfz 0 x^yvija<5^n-ri:iix^y 
> 1 ^#tfl3kbOlf^^>^ftif>(t^. x^yv^effl^^n-riciix^yv 
4, 5^^6^^-tf8kbO >' xf V«lfftlffitf fcffi fc 0 

[0 0 4 9] 

CMV/ a lOO&tfGCHl-BACO xr^^*:7.x^> 3 >KJ;o-C#ib *L/cHT/GCH2-l 
0«$c|*l?>HAC±. 2StcrSV/ a 50^^GCH1-BACO 3 f7>^7x^ya>t;j; c , 
m h tL7^HT/GCH5-18«*|*l<7)HAC_L^ j3V^-CM7°n - v ^f- ;i/^tt-T 
*i4fcffi$*L;fc (0 4) o -^^<OHAC±^m^^GCHlv^^-^{±m080<7)^ 
fe#±Ort^Ettalfe^.<o-€-*tJ: «9 &afiv> ofc 0 HT/GCH2-10& C/HT/GCH5- 

i8ov>rmc&v>T&iiA«ewm^ 

[0 0 5 0] 

* h?T?>^?MX-&2>CEW-ARZ>Tm>-E (Palmer et al. 1991; Yen et al. 
1991; Howman et al. 2000) O^^^HT/GCH2-10^.miT/GCH5-18O^ 9 ~7 jl 

(Ando et al. 2002) XitUCEW-E (Santa Cruz) mtt t i> \Z_4 y**.^ 

(3:1) T?B5£Lfc 0 
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£ X o KCENP-A v ^^CFCENP-E v ^;i^*#HAC_t l^ffi £ *u tVX^V) 
[0 0 5 1] 

> BSMiRZftfr^&ftT, J£*10B^ 20Bf«^30Bmo#««^>^ 
X • F£p§£U HAC<7)^^FISHT^^fL7to ^^y^B^tc 

^r^LTto HAC<7)^«!j^-(i^:(7)^:tcj;oTft#L/i 0 ipt>, N n =N 0 X (l-R)n % 
[0 0 5 2] 

*»±«»S*Lfc*o;fc 0 *S^ttT\ **30B»tc*v*rHAC*fi^r-r*«W& 
0«-fr**fc-BM§;fc «9 ©»fe#»#c*:#tli Lfc<, HT/GCH5-18^ tfHT/GCH2-10 K 

*5»t*-eoMt±. ^*t>r*L0.2%;£m).5%^&o£o ^tu^^ii. 

[0 0 5 3] 

< MMm 4 > HACODNAtf jg 
HTAm-10rt^CW(X3B-18F*3O#HAC*«SI«t-e* & jHSHKt?* & 

yn-^i: Ufn> TBByy&tfBACs* * - £ffiv>TFISH£*T ofc 
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[0 0 5 4] 

^CtC, HT/GCH2-10, HT/GCH5-18. XtT > 9 >Xyi* 3 y£?r oTV>ftv>HT 

1080m^f>^tL^tL^|L7tDNA^^JiJa^j2L3gi-^ d iz X «9 HAC^DNA^ 

L£|&, GCHUc ^ y >6 (2. lkb) ^^1S $ tt/;32p^fiDNA-7 0 n ~ 7 (je. ^ y y 
6y°n-y*) S.TOHlC0±»£fI^(1.4kb, GCHl-BACT?Ofi:«595-1959)^P>PSi$ 
tt^32p^ DNA - 7 - n -r (USy°n-y*) ^a^^'J^X?^ 
[0 0 5 5] 

^^i*> US^n -yic J: -fXii, f*j;£14GCHl 

iWS^E&JfcO i> <D&5. Okb, GCHl-BACfi^(7) & <D&3. 5kbt?*> ofc 0 CI *Lt>5. Okb 
W3. 5kbif^{iHT/GCH2-10^mrr/GCH5-18^^11^$ *LfcDNAJ::*5V»-C L 

^n-jv&m-e&mztiti (H5(a» 0 x^y^n-rciottt 

ffi $ ftfcStuIBf fi-tf>-»M Xti, rt^ttGCHia^O 4> <W24. 5kK GCH1-BAC&*<£> 
& <DWU. 4kbX*$> -otz 0 Ztib24. 5kbRZfU. Akbffi Jt fiHT/GCH5-18^ h 11 $ *l 
£DNAKJ3V>TfS{3r^ Lv^y ^MMT:1tm£ Jtfc^ — ;frT*HT/GCH2-10tf> 5, 

^^$tt/cDMtcov^rf±rt^tt(x:Hifi^^^^jn^T^>fX^^^3Mlgo 

Bffi-^tfcffiSfLfc (1115(B)) o £*Lfctf>tt*fci\ *l£teWc£v>TteffiLfcHri 
08Q8BflSO$EMa s 3nT?3> & OT, HT/GCH5-18|*I^GCH1^HAC^ f7>^7x^f- 
£*LfcGCHl-BAC mk<Dffi33\d-<Dm&tZl:^xmmZfrfzZt$:7Fm-rZ>i><D 
X& *) , — ^Tt?HT/GCH2-10t?l±GCHl^^ y ^6^^H^tC^v>Tf?@2^iJ^ D 
> L^LUS-Xn-y^ iotIi?W;;r/ KoaftjKfc J: oTfUSf £*U> <t d 

, <GCHl-BAC«r3=rtf-^LTv^C:i:^^i- < 2,^(7)T^^o HT/GCH2 

-101*1 OGCHHj£^M% £RT-PCRT?##f L ft £ C: ^ N GCHljSfc^O 

[0 0 5 6] 
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^-v : 36/ 



HT/GCH2-10 i:HT/GCH5-18F«30GCHl-BAC®.r>*T;i' 7 * 4 KBACO n If- |fc£GCHl 

^ ^ 3 ^ K «t ^ f ^ L £ 0 HAC tc-g- ^ *l,£> #BACO*g;Jtf ^ fc: - gfc K O T f i ^ 

ffillov>T{±#DNA^n-^^^^T^L. 0. IngOGCHl-BAC DM<7)zs7j-)l>te 
^lfi£^iUC Ltlijtt^ (IH6) o GCHl-x^ y>6^yn-7'^ LTfflv**: 

OT/GCH2-10^^W(X:H5-18^^i^®$tt^DNATii0.5^gr\ i^HTl 
080^ tt/iDNA-^{±l^ g-CO. lng<^GCHl-BAC DNA t ^ Lvvn ^yij^ -tf 

-va ^afc^litfr^Lfc o W^-e^fflL7tHT1080O^M^3n-e^> 

^^-eHT1080^^-fe#|*i^^^TGCHlit^T-^33 tf-^ U LTHTIOSO^ 
?>PScL £DNA<7> v if -j- W&gtm t m L v^^WGCH2-10S.mfr/GCH5-18^ h M 

m LtzWi&Ki±¥M-<DWA-?n> h titz t^i m$k*^7Lti^ HT/GCH2-io&mny 

GCH5-18{iGCHlitf^^63ti- ^^±^miAC_htc-€-tL-rtL3=r fc?-) 

-a-^L&ttaff&ib&^o BACco^-ffne-^^BAC-^^ * ~--fu-y*f%^xn 

.33^g-eo.lng<7)GCHl-BAC DNA£^ L ^ ij ^ -tf- ~> 3 >5iSM£^ L£ 
o — ttMZtifc J: 9 fc, HT1080^^PM$tL7tDNA-t?(i'>^^-;u^ai$tL^ 

BAC^^-Onif-^^-^ L/:^t, £:BAC^ * -(7>rr tf-ifcii,Ml 
&«&j9<0fi-re&£ o IP*,, GCHlstf5T-<D3ne-(iGCHl-BACO^Tt*>-e^ 
U BAC<7)^i9<7)63 tf-{±MHAC^^v^TT;V-7^-Y YKkC<Dfrtz1bX^ft. LTV> 

10 0 5 7] 

< 5 > HAC^M^O -v -7 ^ A9lfflJ3S^.O^A 

^n-^fcL^T;^*^ KDNA^ffll-^tKJ;^ HACOde novo^fc h 
ia*i^m%^^>^HT1080l*I-e^ Ltv^ 0 WtfBJJ^aciB^^GCHiafET-O 
IE# ft Zmm-f ZtztbKl^ HT1080J*! £fl|#| £ *l£HAC £ #^|fflj|^rt $ 

Wmi^^m^mX (MMCT) (Fournier et al. 1997) $:Wmt-f&tz 



ffitiE#2 003-3081032 



^^#M2 002-258114 ; 37/ 

ftKHAC^mmW (HT/GCH5-18) t v**A9«^£PEG£^TM^L£ 0 g|J 
HAC^«* (5x105) XA9Mm (5x10$) £*it^U L TPEG 

/Dmomm. (~>^v) \Hxm-£mt?z 0 m^XBSRVVV^J^iOuabainmm® 
mftti^tiBS (2.5^g/ml) TkTfWjM > (3^M) "C«RU BS&tf*^ 

ft-BAC^ ? $ - y'u - r& l^AluMmse^J - r £ y * 7 3. J X • x ^ V y Y\z 
s^7W(Xmtfz (IU7(A)) 0 «f*. »««UI»0-OT»**F/GCH5-18tt 

[0 0 5 8] 

#M^-«l*I<7)HAC{i^^#TT^^^^M LT$g LT«#$ ^ - 
^tefi U atg W -t > h n ^ r mm t t TfpM b^x.hKX^h^ 

t*?4 yvmzm&iz&ztiz^vxMmfrbm^l-z c: ti:io-c#^^ (s 

hen et al. 1997) 0 HAC_LO 7") X*v^f f- — 9-7- 9 -f hDNAO^ftO^f 

iix^^xm&fc<D*y hu trxm^isyj-frtmrnztitz (07(B)) 0 

[0 0 5 9] 

lEItKflflJfP £ iXtzMm^mmW^titzo HACft^c^JB $ tt^GCHl-BACtiGCH 
y >1^5'iffl±^^^$&S £100kb£Mx-.2>^V A@e^lJ^^T-V^7^ 0 

(GCH1) «tt^?|ii^L/^o SfcOi^KitU^ ^li^«^ic*5tt^GCHlfett{i 

nZtifz (Werner et al. 1990) 0 ^^T% HT1080^ HT/GCH2-10&UWGCH5- 
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18&cistf&GCHmtt£lFN- y ^TSOWST^LJt (0 2) 0 ft, GC 
HlflM4O3B5e^JIKt±^Oii0 t L}to IFN- y ^-^Xii^T (250U/ml) <Dtgm 

PBS (phosphate-buffered sal ine) -C$fc?#-U M^T0.3M KCK 2.5mM EDTA. 
StriOJS^U -tn~;v*#tr0.1M Tris-HCl(pH 8. 0) K&fl? L£ Q GCHlffittOMfe 
HWtmo^m (Hibiya et al. 2000) K^fz Q 
[0 0 6 0] 

GCH1-HAC £ fi^f L * v*Hri080t? t± IFN- y iHg * L * K j3 V* TGCHlt&ttfi 

15tiffc±#f-Lfc 0 HT/GCH2-10#ffl|»-e{iIFN- y L^v^#H^v»T, HAC 

< <Z>flH£<Z>±.#j&*#. t> fttzo dflKM LTHT/GCH5-18-e^IFN- y <D$&f&T 

tt^±#***?>*Lfeo V^-f fKDHT/GCR-UACmm^^X & ■€-03g J K(±^*& & 

Kl5»t**jt*SlftL7t%0-eab4fc#£t,*L* 0 MHT/GCH-HAC«Bfl»ti 
LTIFN-7 iil^iSttt^ot, ^^{iKo^-fe^JL^GCHlSf^^^ 

31 k a if & t mux b^tzo 

[0 0 6 1] 

^±.<r>mmmX7^Ltz i^:, T)V7*4 F-BAC&^GCHl-BAC^&J 1 I 1 ODN 
A#J-g-Cffi nfcflff^ & 3F7>^7x^y 3 >^(ao'C, GCHlitfe^ (GCH1-HA 
C) *&tt±&%QMmK*^Ltzl&CZn&Zb\ l zmT%Ltz 0 d<7)GCHl-HACte 

^LTE?Stw^flatc^iE$*L < 5C.i:S:^lgg-t-*<>0-e**o HAC(± 
t-fX^^-x (cytologically megabases in size) t$iot N h y >X 
h SftfcBAC DNA<£ «J <>ftjlOffitf:§v»o 
[0 0 6 2] 

HACO#tt;&. code novo1&f&<7) J *-XA £f|^& fc^CHACODNAJf jt£# 
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*fU:» BAC^* Y-efcVTijy (ftll&&&) WStfsLOf* i: A,£* 
£TtfM ?-;WbS *l* £ t , Steffi $ tt^UBJU&^rt^iioGCHljt^FM*^ 

tLflfefc, fiBAC^* * - t GCHlififs^-M £ <0 ^ifMfi K*B Mi f & £ 

mfcttt LTGCH1-BAC£ 3 n \£~ t T )V7 * 4 K-BAC£6n fcf—gqfr LTufc 
(E5> 6) o HAC^lKOjEll^pi^-XAti^-Cjb*^ GCHl-HACii#A t 
7tDNAO#i#^ t, i *Ui2»A55^ i:U7^7^ K-YACXf 4 T )V 
~7*4 K-BACO* (x-^^^-r) *JBv»T^J&$*Lrt:HAC (Ikeno et al. 1998 

[0 0 6 3] 

*#&t: YfJ ADNA^tfHACO^^ov^Tii. «*lcil40kbXtil62kbOHP 
RT®fc^£^fflL£« s ^$*LTV>& (Grimas et al. 2001; Mejia et al. 
2001) o ^^i4ffi«tt^^#t-^HAT^^^^fcu^THPRT^^mHT1080*HJ3g 

-^(7)HT1080*fflmtc4bnt^>^tt{4®v^-e^>^ d o ^HWlIK i tuiBACK 
# A $ tltz 50kb®j£?>/.h $ =& « 21-1 T)V7*<i KDNAIC 4 o THAC (-lr>hn^7 
FD7) § & £ £: £ — ^T'50%OHAC^ AitfST- fc-gv^ 

T-V^it^?,, -#-&*L&v>A§& ^Aitfs^ £ & BAC & 

«jKHACfrC&&tr£tri^§£C: t*»^$tLfeo Lfc#9t, 50kbOT;^7* 
KDNA^r^tr T As? 4 K-BACii, KflJOTj|g&BAC^ 77 V -^fOj 

[0 0 6 4] 
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Wctmn s * & a*. wcxi±ffi±%k&.&±^<Dm&fr I'n-t &fish v ^;wi# 
< of^®^m#tr^m £ *l&^o *s (mi) 0 r;i/-7 * 4 K^tmo^ * -@a 

o 

[0 0 6 5] 

tiLW:%}mz£2>mX*) (PEV) (Karpen 1994) 2: LT — H$LK£[\tbtlX^2> 

t, U v>9_L<0li^ h >H30^ ^-Mb^^HPl^)^ n-v^>^<7)^— $*t-4 >^c7) 

ifc*^R^$tL-CV»* (Platero et al. 1995; Bannister et al. 2001; Lachne 
ret al. 2001) 0 W^RV^/^izis^X -k > h n J T/*^ b =r Tlli^oa 
RK^ta^-^'f l^$/^fc$R^$*LTi3D (Karpen & Allshire 1997) 

3 Tfltita^rit $ *L& . tz t x.ftfgm.'? n ^ - * <7)fI]#PT-e& o T &HACI*] k 
^i*L3fcffiv^-*-a^oim* , »<«Itll$*L*ifc^Lfc (Abe et a 
1. &m*) o HACrtT^A«f^£f&SI$^J: 9 -fe>b 

apt 7/** h 3 7«3£tO|W«tci3^T h #n 5?-W&M«*Ji?*+&i&35a* 

[0 0 6 6] 

hac^ <7>Gcmmtt<D%mi*GcmmttiM.jii*^<D&m<7) ? w?->m& t 
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%J&tZ><0~(* (Paler et al. 1991; Howman et al. 2000) , l±W£<D ? n v 
^>#«*tiLCENP-A^;#«rffiv^^nv^>^itPt (ChIP) ft (Ando et al. 
2002) Xfr$tLtz 0 ChlP^i^i ^Kffofeo $-f\ HT/GCH5-18*H«fc (5x10 
7 ) 0^«r#g|L, WB (20mM HEPES(pH 8.0), 20mM KCU 0.5mM EDTA, 0. 5mMv^ 

MNasem-ffcft, TOftS tLfc* n 7 f>^e« (Ando et al. 2002) \Zfe 

^mEw-Atmx^mttm l tz 0 

> ^^l#DNA^tc^v^TGCHl-HACF t iI^T;v^^-i' KE?!l»±Jfc* 4 £ 
7 * >f KEBI* <b & J: ^-3kb«ltLT^&i- *BAC^ * * — MB^U i> $ tt&it&Z tt 

*u mm<DT ivy * s{ ywm x & ^mm kj^o tz^t &mm. £ tit: (r*-^^ 

f±> is -5- ib < _h»J® SS^iJ left x. h tih &m<oM& *-Xa t;i oTBLiL£tL 
[0 0 6 7] 

ta»tt3-KL (Nichol et al. 1985) . Sift I^fl7^^t Kn 

(PAH, TH, TPH) l^Mtfy > ^^f(7) 3 7 7 ^ ^ - f^o t 
H^mt&faK&fc-t %> (Kaufma 1993) 0 GCHlatf^ii K-^Jfcgftv** h -T (D 
RDZ-trtf-y^) (Ichinose et al. 1994) \Ztetf& Kw<5 >^<7>Jf HiUST" 

h =T/^-*>y-XA**9|Sj6i$*L4 (Ichinose et al. 1999) 0 
[0 0 6 8] 

tifzm<vm%fmfiotitz v> ^ ccaat*-* ? x r otata** y?^ msm 

ZtiX^Z>Z.bii*m&Z*iX\t*%> (Ichinose et al. 1995; Hubbard et al. 200 
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mmZti&2>Ztj)mmZtiX^& (Werneret al. 1990) 0 L^L&^£>. IF 
N-y<7)is?j- ; Wzcil £ ^ /ill ^^*-XAli»^T^^o 
[0 0 6 9] 

?->Mi&<Dm%iMv?mw zmoikteirmwmmit (lcr) ^ioTtu^i^tL^i 

t^^tLTV^ (Festentein et al. 1996; Mi lot et al. 1996) o ^HJ&M 
L/iGCHl-HAC(iGCHljl'f5^F*^-tfl80kb(7)yV Air^^U 

a^^se^^o^^s.^K-t > b n ^ r k i ^>^ia$Eptu^^^ c/z^tc^ 

■Vfe&Z^MKMfcLfz (1212) o IFN- r O^TTIi, MC«^ffl«fc-e& 
^>HT/GCH2-10(7)GCHlrS-tt{iIfri080<7)>?-tLj; f> M£ L^v> & ?)-C&o £ 0 £ 

/c, ifn- 7 (omufc x o xGcmmm$m3m±g-L?z 0 & d —<><vmnmx& o 
rmo8oco2j£<7)i^(XHi}ifcT- £^1- & ^ 

^T^fev>THT1080<^-etLj: «9 &70f£i^v>£ O-C&o fz 0 ^ LT^tOf&ttfilFN- 
7 gf^c iotH &C5fg_b# Lfco _L^<7) J: ^ &CGCH2-10 HAC_h<7)GCHlitfS^c7) 
v> < -=>frl$Mj&&)mi%*m-t2> ^t^m^fitz<DX\ HT/GCH2-10tHT1080£:<7> 

&(mmittmmmzfr&?u^^>m&<Dm^K&m*'§:'<tz>— gchi 

h . IFN- 7 M^Oftl^GCHlvStt l/^;W±i»|*F^pg^& o/:„ i <7) C £ li 

Gcmm&zmm %mmttizmw^&fz&<Dnm*mmm\m 

Zt%mv£i-&i><DX&& 0 in vivotC^tt^GCHl^omil^tlJ^l^ ^^XA 
£ SiHf Ztztb KGCHl-HACf ^r/Xf AT^^if 
[0 0 7 0] 

7t7PIff^^;vx (AAV) ?-te^)V;*-ry4 )lsXfcftmi#mm%kK£ 

%> j&ittfemm t l xmm £ 0 aav^ ? *~<d?u--> v^m-^ * Xitm 
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Hf. itfs^l&^tC^II^-etLi^^ftlJ^gfi^iJ^-g-t & V > cDNA £ <S> £ *6 ^ + 

fr%i>mzmbtiX^2> (Dong et al. 1996) 0 GCHlte^-n ^ Kn^y^- 
■fe* (TH) &0^#|£LT ^ J WiTI) IV-K* v ^ — if (AADC) t 1 & JC^lft & K 

W)W&1) t m,#>h*lT^2> (Muramatsu et al. 2002) 0 

*iS> -x 7°^. ^ -f;v^ (EBV) ^-^^aifciy-Atfc^ 
IS^tL^BifL^m^^^-LTHPRTilfST- (I15kb) £^A-r&tg#^£> *K S 
A$^^«^0^(±^ih$tt^^^^t(7)^^^$tL7t (Wade-Martins e 
t al. 2000) o LfrL%tfbEBV^~X<D^??~te3¥M^0ki$TXte]&C£t)i> 
.%ai^^t>tLTV^ % J £<DMMl* i y-l h 9 >^T^^^-^-e^)^>EBNAl<7) 

£*u TO^^Ttit^^^ftfii^tJ/cor^L/ro -ett^m aadc^gc 

L^L&# ? ^ BACSrflJJBL/cHACOde novoff^&^tUa ^^tfj^T fc>*L& 

o HAC^itfS^A^^ ^-i: LT^^IJffii-^/i^^fiHTlOSOrt^^^tt 
t^HACt^^ &*BMc|*l^ £ *#A £ til* & <b & v> 0 HAC(i^/J^# ( < ^ n 
•t Off^ * njf g i- £ v ?7 X A9#BJ& £M v^MMCm J: o xmXi~ Z>c\t tfX 
(Fournier et al. 1997) 0 ii&O^MWc;^ Ltz X o ^f^^ti^ 

[0 0 7 1] 
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£GCH1-BAC& XT 7 )V~7 * <i K-BACO ^7^7x^y 3 >(;J:o T#^t? § & 
oTin vivo^(X)Hl<OM^^ *-XA^W3^i-^^a6W^^i/^xA-e^)^>i 

[0 0 7 2] 

<mmmi> ^tAlMf (VAC) (HAC) <D«fg 

(7-1) *flE#YAC 

A201F4.3 I fc: h p>fu\£ ^mttlsk*^ ^>150kb<^YACT^oT. A201F4OJ& 
M^^r5fi:^LPGKneor^?f A^tLTV^ (Kei j i Tanimono, Douglas Engel «t <9tt 
Nucleic Acid Research, 27; 3130-3137) 0 

7c5hTEL I h 21#f£rfe#:T ;V "7 * K^fi*O^80kb<7) T;V77t77^ 
YWM («21-I) ^.tF^-^-^tfST-cOSVbsr^-i-^. f©M^i:ff fn^ T 

%>o 7c5hTEL£'&^1-&^-5: (Saccaromyces serevisiae EPY 305-5b «7C5hTEL 

m&zftWL&AmM&ffi^mizm m^mm^y^-, =r305-8566 mm 
imm iTiit3f ^me) £ *lt & ^ ($k#-^-ferm bp- 
5625) , 7c5Eteii$z<Dmmwfrt>mmzti&o mmmm$i<Dftm-%&K^ 

v^T(i#^2000-517182-f-<Z:#^#BS £ fitzx,^ 
F61 : HT-1080KpTet-OFF (CLONTECH) ^iAU G418^^J; V) m& Ltzr- h 
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(7-2) ifAI^^Oil 

J^TO^MT'Pulsed Field Gel Electrophoresis (PFGE) *JfrfrLT2tt^O 
i£#AIi£rfe# (A201F4.32Siy f 7c5hTEL) £^*l^*l53S§| L£ 0 PFGEiiGene Nabi 
gator (Amersham Pharmacia Biotech) U 0.7%T#"n — *-y;WCi3V*T0 

.5xTBE, 180 Vol tat 0*15 second pulse<7)##^15B3WTo PFGE^^J; 0 ft 
StLfcYAC DNA*«^C*»tcJ: *) l»tl!^7yD-^^n;$u £<0**;v£lOm 
M Tris(pH 8.0), ImM EDTA, lOOmM NaC10i|g»ifcfcl6l$IHJftflt YAC DNA(0. 
3^ g/0. 3ml) tclOOyu g<7)E. col i tRNA* JPx.T70 < Ctrl0^iPzg. tt^^DS L 
, ^V^T30U<7) /? agarase (Sigma) *iDx.T42 , CT?2hSJE£$^:* £ £ «fc T2f n 
-■XfctBfbLfco £ *L t> tCPFGE £ Wft L T 7c5hTEL (90kb) ^.^A201F4.3 (150kb 
) <D^>V*mULtz (ES8CA)) o 
[0 0 7 4] 
(7-3) YACO^A 

MML^7c5hTEL25.D f A201F4.3^^0.3^gfMDLfc^, Superfect (Qiagen) £60 

ttimx-xm^frKmuL, m^io^-mmj^^tzo Kmk^mm^Feimm^ 

muhtzo IgmWL (10% FBSCTrace Scientific Ltd., Noble Park, Australia)! 
n D-MEM:Dulbecco's Modified Eagle Medium (Invitrogen Corp., Carlsbad, CA, 
USA)) ZdOfrfeK-m^LtZo 72mm&±*)S/ug/nlV>7' c 7X^V> (Bias 

ticidin) s*iniJff*t?»tt#*a^fl€nrwb. &9mwfc*frmvizo t<Dm 
im<DMn&mmmbtifzo 

[0 0 7 5] 

DNABffM-^v^v^^^L^^O) &£mC<^M3B<9:/n -r (pYAC5«^ 
9— (Dr. Maynard V. Olson (Washington University)) £XhoIT"£j$f Lt# <b 
*L&ltj8kbODNA|0r>t (Ifi3«-^4) fce*^>|RfifeLfc&<7!>) £fflV*TFISH&£ 

ifetftfco ^<^^i^o^®^#^43v>T^-^#ofM^is*i>e»tL, 
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8(B)) o ^ i9 <7) ^ n - >lz fe±iz <> £ *l£ ri\ Xfi^< 

&fa±lz&7°u~yfre± (D i,yi-)u&7FZtLt z (nig) 0 ft. &7°u—fi±A20l 
F4.3*mmt LX&T<D7°7 4-?— XrTCRKfc (96t:30#\ 58°C40#\ 72"ClO^ 

-tr>X : aagaccagatagtacagggcctggctac (@e^ij#^- 1 0) 
7>^-fc>* : aagattattcaaggttactatgaacacc (@B^iJ#-^ 1 1) 
IE?!l#-5§- 6 <D -fu - 7° ? A -v- 

: tgctaatgcttcatctagaaacttatatcctttaattc (Sfi^ijff-f- 1 2) 
7>^-fe>.X : tttccactcgagccaaccaggaattcggcagttac (S2^iJ!H§- 1 3) 
@E3nj#-5§- 707n-^77^v- 

: gtgtaagaaggttctctagaggctctacagatagggag (B2£iJ#-§- 1 4) 
T>7-fe>X : aagcagcacttgactcgagtatttttatacatgctctac (@B^iJ#^- 1 5) 
£ fc , -r n ^ TKmmW (mm^ 8 cogB^WIi 19 iig $ tit & h l£500bp<7)ge 

m & v is y=. >mm Lfzi><DZ°7°v-7*tLxft-? fzFismxii $-m& 

#±C2*Xl±4^(7)fn^ T<D->?'i-)Vj)m#>t>tifz (H10) 0 

&±<D^fr h , T ;u "7 t -9- x 7 >f ME^iJ & AI^fe-fe^YAC ttb^ 

n e > ^ ^ * * -^MZ^-tZ AX^-fe^YAC t £HT-1080£tticij|A-f & - t 

&#) UftUt? £ tLTt o 

[0 0 7 6] 

?EG(SIGMA)Z3mmimLTl%-mt%mLtz 0 m^T10/uM<Dv *7 ;U >(0ubain), 
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S^g/ml^r^^v^ (Blast icidin) Sfc^tr»#ygMfe"eig«U 

U7;V7*^fK^n-r (@2^J#^-3) tf^^n-r (IE?)J#-5§-5 

> @S?!j#-^6, lWff9 0^) *JB^TFISH^£fifofc 0 ft, ffi^l 
^9<^n-:mA201F4.3£#|ffl£: LT^T^^ ^ CPCRRjES (961C30^ 

ttfcDNABf £ tr * ^ L & co * o 
-fe : gtatacatacatacctgaatatg (SB^fl#^- 1 6 ) 
T >X tgtaggctgaagacgttaaaagaaacac (Si3F!|#-£- 1 7 ) 

#±twKae>tL*^o^7t:ie> (Ull) „ 5-ftfe^7^7rtf7-fhE9ji: 

nj A,-ev>£ c: t m%m ztitz mi 2) 0 

[0 0 7 7] 

*£<33&l3liK£-s*L& 0 

[0 0 7 8] 

*9mmf k & if z 5 1^ ■%& * &t k wm-t- & o 
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[0 0 8 0] 

SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Mammalian artificial chromosome 

<130> P02031 

<140> 

<141> 

<160> 17 

<170> Patentln Ver. 2. 1 

<210> 1 

<211> 17 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> source 
<222> (1) . . (17) 

<223> Human chromosome centromere region 
<400> 1 

nttcgnnnna nncgggn 17 

<210> 2 

<211> 17 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> source 
<222> (1)..(17) 

<223> Human chromosome 21 centromere region 
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<400> 2 

nttcgttgga aacggga 17 

<210> 3 

<211> 1868 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> source 
<222> (1).. (1868) 

<223> Human chromosome 21 centromere region 
<400> 3 

aattcaaata aaaggtagac agcagcattc tcagaaattt ctttctgatg tctgcattca 60 
actcatagag ttgaagattg cctttcatag agcaggtttg aaacactctt tctggagtat 120 
ctggatgtgg acatttggag cgctttgatg cctacggtgg aaaagtaaat atcttccata 180 
aaaacgagac agaaggattc tcagaaacaa gtttgtgatg tgtgtactca gctaacagag 240 
tggaaccttt ctttttacag agcagctttg aaactctatt tttgtggatt ctgcaaattg 300 
atatttagat tgctttaacg atatcgttgg aaaagggaat atcgtcatac aaaatctaga 360 
cagaagcatt ctcacaaact tctttgtgat gtgtgtcctc aactaacaga gttgaacctt 420 
tcttttgatg cagcagtttg gaaacactct ttttgtagaa actgtaagtg gatatttgga 480 
tagctctaac gatttcgttg gaaacgggaa tatcatcatc taaaatctag acagaagcac 540 
tattagaaac tacttggtga tatctgcatt caagtcacag agttgaacat tcccttactt 600 
tgagcacgtt tgaaacactc ttttggaaga atctggaagt ggacatttgg agcgctttga 660 
ctgcctttgt tgaaaaggaa acgtcttcca ataaaagcca gacagaagca ttctcagaaa 720 
cttgttcgtg atgtgtgtac tcaactaaaa gagttgaacc tttctattga tagagcagtt 780 
ttgaaacact ctttttgtgg attctgcaag tggatatttg gattgctttg aggatttcgt 840 
tggaagcggg aattcgtata aaaactagac agcagcattc ccagaaattt ctttcggata 900 
tttccattca actcatagag atgaacatgg cctttcatag agcaggtttg aaacactctt 960 
tttgtagttt gtggaagtgg acatttcgat cgccttgacg cctacggtga aaaaggaaat 1020 
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atcttcccat 


aaaaatagac 


agaagcattc 


tcagaaactt 


gttggtgata tgtgtctcaa 


1080 


ctaacagagt 


tgaactttgc 


cattgataga 


gagcagtttt 


gaaacactct ttttgtggaa 


1140 


tctgcaagtg 


gatatttgga 


tagcttggag 


gatttcgttg 


gaagcgggaa ttcaaataaa 


1200 


aggtagacag 


cagcattctc 


agaaatttct 


ttctgatgac 


tgcattcaac tcatagagtt 


1260 


gaacattccc 


tttcatagag 


caggtttgaa 


acactctttc 


tggagtatct ggatgtggac 


1320 


atttggagcg 


ctttgatgcc 


tatggtgaaa 


aagtaaatat 


cttcccataa aaacgagaca 


1380 


gaaggattct 


gagaaacaag 


tttgtgatgt 


gtgtactcag 


ctaacagagt ggaacctctc 


1440 


ttttgatgca 


gcagtttgga 


aacactcttt 


ttgtagaaac 


tgtaagtgga tatttggata 


1500 


gctctaatga 


tttcgttgga 


aacgggaata 


tcatcatcta 


aaatctagac agaagccctc 


1560 


tcagaaacta 


ctttgtgata 


tctgcattca 


agtcacagag 


ttgaacattc gctttcttag 


1620 


agcacgttgg 


aaacactctt 


tttgtagtgt 


ctggaagtgg 


acatttggag cgctttgatg 


1680 


cctttggtga 


aaaagggaat 


gtcttcccat 


aaaaactaga 


cagaagcatt ctcagaaact 


1740 


tgtttttgat 


gtgtgtaccc 


agccaaagga 


gttgaacatt 


tctattgata gagcagtttt 


1800 


gaaacactct 


ttttgtggaa 


aatgcaggtg 


gatatttgga 


tagcttggag gatttcgttg 


1860 



gaagcggg 1868 



<210> 4 
<211> 8286 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descript ion of Artificial Sequence! Probe for an 
arm region of YAC 
<400> 4 

ttctcatgtt tgacagctta tcatcgataa gctttaatgc ggtagtttat cacagttaaa 60 
ttgctaacgc agtcaggcac cgtgtatgaa atctaacaat gcgctcatcg tcatcctcgg 120 
caccgtcacc ctggatgctg taggcatagg cttggttatg ccggtactgc cgggcctctt 180 
gcgggatatc gtccattccg acagcatcgc cagtcactat ggcgtgctgc tagcgctata 240 
tgcgttgatg caatttctat gcgcacccgt tctcggagca ctgtccgacc gctttggccg 300 
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ccgcccagtc ctgctcgctt cgctacttgg agccactatc gactacgcga tcatggcgac 360 
cacacccgtc ctgtggatca attcccttta gtataaattt cactctgaac catcttggaa 420 
ggaccggtaa ttatttcaaa tctctttttc aattgtatat gtgttatgtt atgtagtata 480 
ctctttcttc aacaattaaa tactctcggt agccaagttg gtttaaggcg caagacttta 540 
atttatcact acggaattcc gtaatcttga gatcgggcgt tcgatcgccc cgggagattt 600 
ttttgttttt tatgtcttcc attcacttcc cagacttgca agttgaaata tttctttcaa 660 
gggaattgat cctctacgcc ggacgcatcg tggccggcat caccggcgcc acaggtgcgg 720 
ttgctggcgc ctatatcgcc gacatcaccg atggggaaga tcgggctcgc cacttcgggc 780 
tcatgagcgc ttgtttcggc gtgggtatgg tggcaggccc cgtggccggg ggactgttgg 840 
gcgccatctc cttgcatgca ccattccttg cggcggcggt gctcaacggc ctcaacctac 900 
tactgggctg cttcctaatg caggagtcgc ataagggaga gcgtcgaccg atgcccttga 960 
gagccttcaa cccagtcagc tccttccggt gggcgcgggg catgactatc gtcgccgcac 1020 
ttatgactgt cttctttatc atgcaactcg taggacaggt gccggcagcg ctctgggtca 1080 
ttttcggcga ggaccgcttt cgctggagcg cgacgatgat cggcctgtcg cttgcggtat 1140 
tcggaatctt gcacgccctc gctcaagcct tcgtcactgg tcccgccacc aaacgtttcg 1200 
gcgagaagca ggccattatc gccggcatgg cggccgacgc gctgggctac gtcttgctgg 1260 
cgttcgcgac gcgaggctgg atggccttcc ccattatgat tcttctcgct tccggcggca 1320 
tcgggatgcc cgcgttgcag gccatgctgt ccaggcaggt agatgacgac catcagggac 1380 
agcttcaagg atcgctcgcg gctcttacca gcctaacttc gatcactgga ccgctgatcg 1440 
tcacggcgat ttatgccgcc tcggcgagca catggaacgg gttggcatgg attgtaggcg 1500 
ccgccctata ccttgtctgc ctccccgcgt tgcgtcgcgg tgcatggagc cgggccacct 1560 
cgacctgaat ggaagccggc ggcacctcgc taacggattc accactccaa gaattggagc 1620 
caatcaattc ttgcggagaa ctgtgaatgc gcaaaccaac ccttggcaga acatatccat 1680 
cgcgtccgcc atctccagca gccgcacgcg gcgcatcccc cccccccttt caattcaatt 1740 
catcattttt tttttattct tttttttgat ttcggtttct ttgaaatttt tttgattcgg 1800 
taatctccga acagaaggaa gaacgaagga aggagcacag acttagattg gtatatatac 1860 
gcatatgtag tgttgaagaa acatgaaatt gcccagtatt cttaacccaa ctgcacagaa 1920 
caaaaacctg caggaaacga agataaatca tgtcgaaagc tacatataag gaacgtgctg 1980 
ctactcatcc tagtcctgtt gctgccaagc tatttaatat catgcacgaa aagcaaacaa 2040 
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acttgtgtgc ttcattggat gttcgtacca ccaaggaatt actggagtta gttgaagcat 2100 
taggtcccaa aatttgttta ctaaaaacac atgtggatat cttgactgat ttttccatgg 2160 
agggcacagt taagccgcta aaggcattat ccgccaagta caatttttta ctcttcgaag 2220 
acagaaaatt tgctgacatt ggtaatacag tcaaattgca gtactctgcg ggtgtataca 2280 
gaatagcaga atgggcagac attacgaatg cacacggtgt ggtgggccca ggtattgtta 2340 
gcggtttgaa gcaggcggca gaagaagtaa caaaggaacc tagaggcctt ttgatgttag 2400 
cagaattgtc atgcaagggc tccctatcta ctggagaata tactaagggt actgttgaca 2460 
ttgcgaagag cgacaaagat tttgttatcg gctttattgc tcaaagagac atgggtggaa 2520 
gagatgaagg ttacgattgg ttgattatga cacccggtgt gggtttagat gacaagggag 2580 
acgcattggg tcaacagtat agaaccgtgg atgatgtggt ctctacagga tctgacatta 2640 
ttattgttgg aagaggacta tttgcaaagg gaagggatgc taaggtagag ggtgaacgtt 2700 
acagaaaagc aggctgggaa gcatatttga gaagatgcgg ccagcaaaac taaaaaactg 2760 
tattataagt aaatgcatgt atactaaact cacaaattag agcttcaatt taattatatc 2820 
agttattact cgggcgtaat gatttttata atgacgaaaa aaaaaaaatt ggaaagaaaa 2880 
gggggggggg gcagcgttgg gtcctggcca cgggtgcgca tgatcgtgct cctgtcgttg 2940 
aggacccggc taggctggcg gggttgcctt actggttagc agaatgaatc accgatacgc 3000 
gagcgaacgt gaagcgactg ctgctgcaaa acgtctgcga cctgagcaac aacatgaatg 3060 
gtcttcggtt tccgtgtttc gtaaagtctg gaaacgcgga agtcagcgcc ctgcaccatt 3120 
atgttccgga tctgcatcgc aggatgctgc tggctaccct gtggaacacc tacatctgta 3180 
ttaacgaagc gctggcattg accctgagtg atttttctct ggtcccgccg catccatacc 3240 
gccagttgtt taccctcaca acgttccagt aaccgggcat gttcatcatc agtaacccgt 3300 
atcgtgagca tcctctctcg tttcatcggt atcattaccc ccatgaacag aaattccccc 3360 
ttacacggag gcatcaagtg accaaacagg aaaaaaccgc ccttaacatg gcccgcttta 3420 
tcagaagcca gacattaacg cttctggaga aactcaacga gctggacgcg gatgaacagg 3480 
cagacatctg tgaatcgctt cacgaccacg ctgatgagct ttaccgcagc caagcttatc 3540 
cctcgagggc tgcctcgcgc gtttcggtga tgacggtgaa aacctctgac acatgcagct 3600 
cccggagacg gtcacagctt gtctgtaagc ggatgccggg agcagacaag cccgtcaggg 3660 
cgcgtcagcg ggtgttggcg ggtgtcgggg cgcagccatg acccagtcac gtagcgatag 3720 
cggagtgtat actggcttaa ctatgcggca tcagagcaga ttgtactgag agtgcaccat 3780 
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atgcggtgtg aaataccgca cagatgcgta aggagaaaat accgcatcag gcgctcttcc 3840 
gcttcctcgc tcactgactc gctgcgctcg gtcgttcggc tgcggcgagc ggtatcagct 3900 
cactcaaagg cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg 3960 
tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttgct ggcgtttttc 4020 
cataggctcc gcccccctga cgagcatcac aaaaatcgac gctcaagtca gaggtggcga 4080 
aacccgacag gactataaag ataccaggcg tttccccctg gaagctccct cgtgcgctct 4140 
cctgttccga ccctgccgct taccggatac ctgtccgcct ttctcccttc gggaagcgtg 4200 
gcgctttctc atagctcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag 4260 
ctgggctgtg tgcacgaacc ccccgttcag cccgaccgct gcgccttatc cggtaactat 4320 
cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcagc cactggtaac 4380 
aggattagca gagcgaggta tgtaggcggt gctacagagt tcttgaagtg gtggcctaac 4440 
tacggctaca ctagaaggac agtatttggt atctgcgctc tgctgaagcc agttaccttc 4500 
ggaaaaagag ttggtagctc ttgatccggc aaacaaacca ccgctggtag cggtggtttt 4560 
tttgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc 4620 
ttttctacgg ggtctgacgc tcagtggaac gaaaactcac gttaagggat tttggtcatg 4680 
agattatcaa aaaggatctt cacctagatc cttttaaatt aaaaatgaag ttttaaatca 4740 
atctaaagta tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca 4800 
cctatctcag cgatctgtct atttcgttca tccatagttg cctgactccc cgtcgtgtag 4860 
ataactacga tacgggaggg cttaccatct ggccccagtg ctgcaatgat accgcgagac 4920 
ccacgctcac cggctccaga tttatcagca ataaaccagc cagccggaag ggccgagcgc 4980 
agaagtggtc ctgcaacttt atccgcctcc atccagtcta ttaattgttg ccgggaagct 5040 
agagtaagta gttcgccagt taatagtttg cgcaacgttg ttgccattgc tgcaggcatc 5100 
gtggtgtcac gctcgtcgtt tggtatggct tcattcagct ccggttccca acgatcaagg 5160 
cgagttacat gatcccccat gttgtgcaaa aaagcggtta gctccttcgg tcctccgatc 5220 
gttgtcagaa gtaagttggc cgcagtgtta tcactcatgg ttatggcagc actgcataat 5280 
tctcttactg tcatgccatc cgtaagatgc ttttctgtga ctggtgagta ctcaaccaag 5340 
tcattctgag aatagtgtat gcggcgaccg agttgctctt gcccggcgtc aacacgggat 5400 
aataccgcgc cacatagcag aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg 5460 
cgaaaactct caaggatctt accgctgttg agatccagtt cgatgtaacc cactcgtgca 5520 
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cccaactgat 


cttcagcatc 


ttttactttc 


accagcgttt 


ctgggtgagc 


aaaaacagga 


5580 


aggcaaaatg 


ccgcaaaaaa 


gggaataagg 


gcgacacgga 


aatgttgaat 


actcatactc 


5640 


ttcctttttc 


aatattattg 


aagcatttat 


cagggttatt 


gtctcatgag 


cggatacata 


5700 


tttgaatgta 


tttagaaaaa 


taaacaaata 


ggggttccgc 


gcacatttcc 


ccgaaaagtg 


5760 


ccacctgacg 


tctaagaaac 


cattattatc 


atgacattaa 


cctataaaaa 


taggcgtatc 


5820 


acgaggccct 


ttcgtcttca 


agaattaatt 


cggtcgaaaa 


aagaaaagga 


gagggccaag 


5880 


agggagggca 


ttggtgacta 


ttgagcacgt 


gagtatacgt 


gattaagcac 


acaaaggcag 


5940 


cttggagtat 


gtctgttatt 


aatttcacag 


gtagttctgg 


tccattggtg 


aaagtttgcg 


6000 


gcttgcagag 


cacagaggcc 


gcagaatgtg 


ctctagattc 


cgatgctgac 


ttgctgggta 


6060 


ttatatgtgt 


gcccaataga 


aagagaacaa 


ttgacccggt 


tattgcaagg 


aaaatttcaa 


6120 


gtcttgtaaa 


agcatataaa 


aatagttcag 


gcactccgaa 


atacttggtt 


ggcgtgtttc 


6180 


gtaatcaacc 


taaggaggat 


gttttggctc 


tggtcaatga 


ttacggcatt 


gatatcgtcc 


6240 


aactgcatgg 


agatgagtcg 


tggcaagaat 


accaagagtt 


cctcggtttg 


ccagttatta 


6300 


aaagactcgt 


atttccaaaa 


gactgcaaca 


tactactcag 


tgcagcttca 


cagaaacctc 


6360 


attcgtttat 


tcccttgttt 


gattcagaag 


caggtgggac 


aggtgaactt 


ttggattgga 


6420 


actcgatttc 


tgactgggtt 


ggaaggcaag 


agagccccga 


aagcttacat 


tttatgttag 


6480 


ctggtggact 


gacgccagaa 


aatgttggtg 


atgcgcttag 


attaaatggc 


gttattggtg 


6540 


ttgatgtaag 


cggaggtgtg 


gagacaaatg 


gtgtaaaaga 


ctctaacaaa 


atagcaaatt 


6600 


tcgtcaaaaa 


tgctaagaaa 


taggttatta 


ctgagtagta 


tttatttaag 


tattgtttgt 


6660 


gcacttgcct 


gcaggccttt 


tgaaaagcaa 


gcataaaaga 


tctaaacata 


aaatctgtaa 


6720 


aataacaaga 


tgtaaagata 


atgctaaatc 


atttggcttt 


ttgattgatt 


gtacaggaaa 


6780 


atatacatcg 


cagggggttg 


acttttacca 


tttcaccgca 


atggaatcaa 


acttgttgaa 


6840 


gagaatgttc 


acaggcgcat 


acgctacaat 


gacccgattc 


ttgctagcct 


tttctcggtc 


6900 


ttgcaaacaa 


ccgccggcag 


cttagtatat 


aaatacacat 


gtacatacct 


ctctccgtat 


6960 


cctcgtaatc 


attttcttgt 


atttatcgtc 


ttttcgctgt 


aaaaacttta 


tcacacttat 


7020 


ctcaaataca 


cttattaacc 


gcttttacta 


ttatcttcta 


cgctgacagt 


aatatcaaac 


7080 


agtgacacat 


attaaacaca 


gtggtttctt 


tgcataaaca 


ccatcagcct 


caagtcgtca 


7140 


agtaaagatt 


tcgtgttcat 


gcagatagat 


aacaatctat 


atgttgataa 


ttagcgttgc 


7200 


ctcatcaatg 


cgagatccgt 


ttaaccggac 


cctagtgcac 


ttaccccacg 


ttcggtccac 


7260 
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tgtgtgccga acatgctcct tcactatttt aacatgtgga attaattcta aatcctcttt 7320 
atatgatctg ccgatagata gttctaagtc attgaggttc atcaacaatt ggattttctg 7380 
tttactcgac ttcaggtaaa tgaaatgaga tgatacttgc ttatctcata gttaactcta 7440 
agaggtgata cttatttact gtaaaactgt gacgataaaa ccggaaggaa gaataagaaa 7500 
actcgaactg atctataatg cctattttct gtaaagagtt taagctatga aagcctcggc 7560 
attttggccg ctcctaggta gtgctttttt tccaaggaca aaacagtttc tttttcttga 7620 
gcaggtttta tgtttcggta atcataaaca ataaataaat tatttcattt atgtttaaaa 7680 
ataaaaaata aaaaagtatt ttaaattttt aaaaaagttg attataagca tgtgaccttt 7740 
tgcaagcaat taaattttgc aatttgtgat tttaggcaaa agttacaatt tctggctcgt 7800 
gtaatatatg tatgctaaag tgaactttta caaagtcgat atggacttag tcaaaagaaa 7860 
ttttcttaaa aatatatagc actagccaat ttagcacttc tttatgagat atattataga 7920 
ctttattaag ccagatttgt gtattatatg tatttacccg gcgaatcatg gacatacatt 7980 
ctgaaatagg taatattctc tatggtgaga cagcatagat aacctaggat acaagttaaa 8040 
agctagtact gttttgcagt aatttttttc ttttttataa gaatgttacc acctaaataa 8100 
gttataaagt caatagttaa gtttgatatt tgattgtaaa ataccgtaat atatttgcat 8160 
gatcaaaagg ctcaatgttg actagccagc atgtcaacca ctatattgat caccgatata 8220 
tggacttcca caccaactag taatatgaca ataaattcaa gatattcttc atgagaatgg 8280 
cccaga 8286 

<210> 5 

<211> 3631 

<212> DNA 

<213> Homo sapiens 

<400> 5 

aagaccagat agtacagggc ctggctacaa aaatacaagc ttttactatg ctattgcaat 60 
actaaacgat aagcattagg atgttaagtg actcaggaaa taagattttg ggaaaaagta 120 
atctgcttat gtgcacaaaa tggattcaag tttgcagata aaataaaata tggatgatga 180 
ttcaagggga cagatacaat ggttcaaacc caagaggagc agtgagtctg tggaattttg 240 
aaggatggac aaaggtgggg tgagaaagac atagtattcg acctgactgt gggagatgag 300 
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aaggaagaag 


gaggtgataa 


atgactgaaa 


gctcccagac 


tggtgaagat 


aacaggagga 


360 


aaccatgcac 


ttgaccctgg 


tgactctcat 


gtgtgaaggg 


tagagggata 


ttaacagatt 


420 


tactttttag 


gaagtgctag 


attggtcagg 


gagttttgac 


cttcaggtct 


tgtgtctttc 


480 


atatcaagga 


acctttgcat 


tttccaagtt 


agagtgccat 


attttggcaa 


atataacttt 


540 


attagtaatt 


ttatagtgct 


ctcacattga 


tcagactttt 


tcctgtgaat 


tacttttgaa 


600 


tttggctgta 


tatatccaga 


atatgggaga 


gagacaaata 


attattgtag 


ttgcaggcta 


660 


tcaacaatac 


tggtctctct 


gagccttata 


acctttcaat 


atgccccata 


aacagagtaa 


720 


acagggatta 


ttcatggcac 


taaatatttt 


cacctaggtc 


agtcaacaaa 


tggaggcaat 


780 


gtgcattttt 


tgatacatat 


ttttatatat 


ttatggggca 


tgtgatactt 


acatgcctag 


840 


aacatgtgac 


tgattaagtc 


tagatattta 


ggatatccat 


tactttgagc 


atttatcatt 


900 


tctatgtatt 


gagaaaattt 


caaatcctca 


tttctgacca 


ttttgaaata 


tataataaat 


960 


agtaattaac 


tatagtcacc 


ctactcaaat 


atcaacatta 


taaactaact 


aatccttctt 


1020 


tccacttttt 


taccaaccaa 


catctcttaa 


atcccctgcc 


atacacatca 


cacatttttc 


1080 


agctctgata 


actatcattc 


tactctcata 


ccaccatgag 


accacttttt 


tagctccaca 


1140 


gatgaataaa 


aacatgtgat 


atttgacttt 


ctgtatctgg 


cttattttat 


tatctatctc 


1200 


tttggcatac 


caagagtttg 


tttttgttct 


gcttcagggc 


tttcaattaa 


cataatgacc 


1260 


tctggttcca 


tccatgttgc 


tacaaatgac 


aagatttcat 


tctttttcat 


ggcaaaatag 


1320 


tactgtgcaa 


aaaatacaat 


tttttaatcc 


gttcatctgt 


tgatagacac 


ttaggttgat 


1380 


cccaaacctt 


aactattgtg 


aataggtgct 


tcaataaaca 


tgagtgtaat 


gtgtccattg 


1440 


gat at act ga 


tttcctttct 


tttggataaa 


taaccactag 


tgagattgct 


ggattgtatg 


1500 


atagttctgt 


ttttagttta 


ttgagaaatc 


ttcatactgt 


tttccataat 


ggttgtacta 


1560 


ttttacattc 


ccaccaacag 


tgtgtaagaa 


agagttccct 


tttctccata 


tcctcacaag 


1620 


gatctgttat 


tttttgtctt 


ttttgttaat 


agcattttaa 


ctagagtaag 


tagatatctc 


1680 


attgtagttt 


tgatttgcat 


ttccctgatc 


attagtgatg 


ttgagatttt 


ttcatatgtt 


1740 


tgttggtcat 


ttgtatatct 


ttttctgaga 


ttgtctgttc 


atgtccttat 


cctactttta 


1800 


ttgggattgt 


tgttattttc 


ttgataatca 


ttgtgtcatt 


ttagagcctg 


gatattattc 


1860 


ttttgtcaga 


tgtatagatt 


gtgaagattt 


tctcctctgt 


gggttgtctg 


tttattctgc 


1920 


agactcttcc 


ttttgccatg 


caaaagctct 


ttagtttaat 


ttagtcccag 


atattttctt 


1980 


tgtttttatg 


tgtttgcatt 


tgtgttcttg 


tcatgaaatc 


ctttcctaag 


ccaatgtgta 


2040 
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gaagggtttt 


tccgatgtta 


ttttctagaa 


ttgttacagt 


ttcaggctta 


gatttaagtc 


2100 


cttgatccat 


cttaagttga 


tttttgtata 


aggtgagaga 


tgaagatcca 


gtttcattct 


2160 


cctacatgta 


gcttgccagc 


tatcccgact 


catttgttga 


atagggtgcc 


ctttcccatt 


2220 


tatgtttttg 


tttgctttgt 


caaagatcag 


ttcggatgta 


agtatttgag 


tttatttctg 


2280 


ggttctctat 


tctgttccat 


tggtccgatg 


tgcctatttg 


tacaccagca 


tcatgctgtg 


2340 


tttttggtga 


ctatggcctt 


attgtatagt 


ttgaaatgag 


gtaatgtaat 


gccattcaga 


2400 


tttgttcttt 


tttttagact 


tgcttgttta 


ttgggctctt 


ttttggttcc 


ataagaattt 


2460 


taggattgtt 


ttttctagtt 


ctgtgaaggc 


taatggtggt 


atttatggga 


attgcaatgc 


2520 


aatttgtagg 


ttgcttctgg 


cattatggcc 


attttcacaa 


tattgattct 


acccatctat 


2580 


gagaatggca 


tgtgtttcca 


tttgtttgtg 


tcttatatga 


ttactatcag 


ccgtgttttg 


2640 


tagttttcct 


tgtagatgtc 


tttcacctcc 


ttggttaggt 


atatattcct 


aagtttttgt 


2700 


tttgttttgt 


tttgtttttt 


gcagctattg 


taaaaggggt 


tgagttattg 


attttattct 


2760 


catcttggtc 


attgctggta 


tgtaagaaag 


caactcattg 


gtgtacgtta 


attttgtatc 


2820 


cagaaacttt 


gctgaattat 


tttatcagtt 


ctagggggtt 


ttggaggagt 


ctttagagtt 


2880 


ttctacatac 


acaatcatat 


catcagcaaa 


cagtgacagt 


ttgactttct 


ctttaacaat 


2940 


ttggatgtgc 


tttacttgtt 


tctcttgtct 


gattgctctt 


gctaggactt 


ccagtaatat 


3000 


gttaaagaga 


agtggtgaga 


gtgggtatcc 


ttgtctcatt 


ccagttttca 


gacagaatgc 


3060 


ttttaacttt 


ttcccattca 


atataatgtt 


ggctgtgtgt 


ttaccatagc 


tggcttttat 


3120 


tacattgagg 


tatgtccttt 


gtaaaccgat 


tttgctgagt 


tttagtcata 


aagtgatgtt 


3180 


gaattttgtt 


gaatgcagtt 


tctgtggcta 


ttgagataat 


cacatgattt 


ttgtttccaa 


3240 


ttctctttat 


gttgtgtatc 


acacttattg 


acttgcgtat 


gttaaaccat 


ccgtgcatcc 


3300 


ctcgcatgaa 


accacttgat 


catgggtttt 


gatatgccgt 


gtgggatgct 


attagctata 


3360 


ttttgtcaag 


gatgttggca 


tctatgttca 


tcagggatat 


tgatctgtag 


tgtttttttt 


3420 


ttttggttat 


gttctttccc 


agttttggta 


ttaaggtgat 


actggcttca 


tagaatgatt 


3480 


tagggaggat 


tctctctttc 


tctatcttgt 


agaatactgt 


caataggatt 


ggtatcaatt 


3540 


cttctttgaa 


tgtctggtag 


aattcgaacg 


tctcctttag 


gttttctagt 


ttattcatgt 


3600 


aaaggtgttc 


atagtaacct 


tgaataatct 


t 3631 









<210> 6 



tHEE#2 003-3081032 




teWL 2002-258114 




^-v : 62/ 



<211> 3386 
<212> DNA 

<213> Homo sapiens 
<400> 6 

tgctaatgct tcattacaaa cttatatcct ttaattccag atgggggcaa agtatgtcca 60 
ggggtgagga acaattgaaa catttgggct ggagtagatt ttgaaagtca gctctgtgtg 120 
tgtgtgtgtg tgtgtgtgtg tcagcgtgtg tttcttttaa cgtcttcagc ctacaacata 180 
cagggttcat ggtgggaaga agatagcaag atttaaatta tggccagtga ctagtgcttg 240 
aaggggaaca actacctgca tttaatggga aggcaaaatc tcaggctttg agggaagtta 300 
acataggctt gattctgggt ggaagctggg tgtgtagtta tctggaggcc aggctggagc 360 
tctcagctca ctatgggttc atctttattg tctcctttca tctcaacagc tcctgggaaa 420 
tgtgctggtg accgttttgg caatccattt cggcaaagaa ttcacccctg aggtgcaggc 480 
ttcctggcag aagatggtga ctgcagtggc cagtgccctg tcctccagat accactgagc 540 
ctcttgccca tgattcagag ctttcaagga taggctttat tctgcaagca atacaaataa 600 
taaatctatt ctgctgagag atcacacatg attttcttca gctctttttt ttacatcttt 660 
ttaaatatat gagccacaaa gggtttatat tgagggaagt gtgtatgtgt atttctgcat 720 
gcctgtttgt gtttgtggtg tgtgcatgct cctcatttat ttttatatga gatgtgcatt 780 
ttgatgagca aataaaagca gtaaagacac ttgtacacgg gagttctgca agtgggagta 840 
aatggtgttg gagaaatccg gtgggaagaa agacctctat aggacaggac ttctcagaaa 900 
cagatgtttt ggaagagatg ggaaaaggtt cagtgaagac ctgggggctg gattgattgc 960 
agctgagtag caaggatggt tcttaatgaa gggaaagtgt tccaagcttt aggaattcaa 1020 
ggtttagtca ggtgtagcaa ttctatttta ttaggaggaa tactatttct aatggcactt 1080 
agcttttcac agcccttgtg gatgcctaag aaagtgaaat taatcccatg ccctcaagtg 1140 
tgcagattgg tcacagcatt tcaagggaga gacctcattg taagactctg ggggaggtgg 1200 
ggacttaggt gtaagaaatg aatcagcaga ggctcacaag tcagcatgag catgttatgt 1260 
ctgagaaaca gaccagcact gtgagatcaa aatgtagtgg gaagaatttg tacaacatta 1320 
attggaaggt ttacttaatg gaatttttgt atagttggat gttagtgcat ctctataagt 1380 
aagagtttaa tatgatggtg ttacggacct ggtgtttgtg tctcctcaaa attcacatgc 1440 
tgaatcccca actcccaact gaccttatct gtgggggagg cttttgaaaa gtaattaggt 1500 



ffi!E# 2 0 0 3 -3 



0 8 10 3 2 



2002-258114 ^ ^~ '>* "■ 63/ 

ttagctgagc tcataagagc agatccccat cataaaatta ttttccttat cagaagcaga 1560 
gagacaagcc atttctcttt cctcccggtg aggacacagt gagaagtccg ccatctgcaa 1620 
tccaggaaga gaaccctgac cacgagtcag ccttcagaaa tgtgagaaaa aactctgttg 1680 
ttgaagccac ccagtctttt gtattttgtt atagcacctt acactgagta aggcagatga 1740 
agaaggagaa aaaaataagc ttgggttttg agtgaactac agaccatgtt atctcaggtt 1800 
tgcaaagctc ccctcgtccc ctatgtttca gcataaaata cctactctac tactctcatc 1860 
tataagaccc aaataataag cctgcgccct tctctctaac tttgatttct cctattttta 1920 
cttcaacatg ctttactcta gccttgtaat gtctttacat acagtgaaat gtaaagttct 1980 
ttattctttt tttctttctt tcttttttct cctcagcctc agaatttggc acatgccctt 2040 
ccttctttca ggaacttctc caacatctct gcctggctcc atcatatcat aaaggtccca 2100 
cttcaaatgc agtcactacc gtttcaggat atgcactttc tttctttttt gttttttgtt 2160 
ttttttaagt caaagcaaat ttcttgagag agtaaagaaa taaacgaatg actactgcat 2220 
aggcagagca gccccgaggg ccgctggttg ttccttttat ggttatttct tgatgatatg 2280 
ttaaacaagt tttggattat ttatgccttc tctttttagg ccatataggg taactttctg 2340 
acattgccat ggcatgtttc ttttaattta atttactgtt accttaaatt caggggtaca 2400 
cgtacaggat atgcaggttt gttttatagg taaaagtgtg ccatggtttt aatgggtttt 2460 
ttttttcttg taaagttgtt taagtttctt gtttactctg gatattggcc tttgtcagaa 2520 
gaatagattg gaaaatcttt ttcccattct gtagattgtc tttcgctctg atggtagttt 2580 
cttttgctga gcaggagctc tttagtttaa ttagattcca ttggtcaatt tttgcttttg 2640 
ctgcaattgc ttttcacgct ttcatcatga aatctgtgcc cgtgtttata tcatgaatag 2700 
tattgccttg atttttttct aggcttttta tagtttgggg tttttcattt aagtctctaa 2760 
tccatccgga gttaattttg gataaggtat aaggaaggag tccagtttca tttttcagca 2820 
tatggctagc cagttctccc ccatcattta ttaaattgaa aatcctttcc ccattgcttg 2880 
cttttgtcag gtttctaaaa gacagatggt tgtaggtaca atatgcagtt tcttcaagtc 2940 
atataatacc atctgaaatc tcttattaat tcatttcttt tagtatgtat gctggtctcc 3000 
tctgctcact atagtgaggg caccattagc cagagaatct gtctgtctag ttcatgtaag 3060 
attctcagaa ttaagaaaaa tggatggcat atgaatgaaa cttcatggat gacatatgga 3120 
atctaatgtg tatttgttga attaatgcat aagatgcaac aagggaaagg ttgacaactg 3180 
cagtgataac ctggtattga tgatataaga gtctatagat cacagtagaa gcaataatca 3240 
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tggaaaacaa ttggaaatgg ggaacagcca caaacaagaa agaatcaata ctaccaggaa 3300 
agtgactgca ggtcactttt cctggagcgg gtgagagaaa agtggaagtt gcagtaactg 3360 
ccgaattcct ggttggctga tggaaa 3386 



<210> 7 

<211> 2838 

<212> DNA 

<213> Homo sapiens 

<400> 7 

gtgtaagaag gttcctgagg ctctacagat agggagcact tgtttatttt acaaagagta 60 
catgggaaaa gagaaaagca agggaaccgt acaaggcatt aatgggtgac acttctacct 120 
ccaaagagca gaaattatca agaactcttg atacaaagat aatactggca ctgcagaggt 180 
tctagggaag acctcaaccc taagacatag cctcaagggt aatagctacg attaaactcc 240 
aacaattact gagaaaataa tgtgctcaat taaaggcata atgattactc aagacaatgt 300 
tatgttgtct ttcttcctcc ttcctttgcc tgcacattgt agcccataat actatacccc 360 
atcaagtgtt cctgctccaa gaaatagctt cctcctctta cttgccccag aacatctctg 420 
taaagaattt cctcttatct tcccatattt cagtcaagat tcattgctca cgtattactt 480 
gtgacctctc ttgaccccag ccacaataaa cttctctata ctacccaaaa aatctttcca 540 
aaccctcccc gacaccatat ttttatattt ttcttattta tttcatgcac acacacacac 600 
tccgtgcttt ataagcaatt ctgcctattc tctaccttct tacaatgcct actgtgcctc 660 
atattaaatt catcaatggg cagaaagaaa atatttattc aagaaaacag tgaatgaatg 720 
aacgaatgag taaatgagta aatgaaggaa tgattattcc ttgctttaga acttctggaa 780 
ttagaggaca atattaataa taccatcgca cagtgtttct ttgttgttaa tgctacaaca 840 
tacaaagagg aagcatgcag taaacaaccg aacagttatt tcctttctga tcataggagt 900 
aatatttttt tccttgagca catttttgcc ataggtaaaa ttagaaggat ttttagaact 960 
ttctcagttg tatacatttt taaaaatctg tattatatgc atgttgatta attttaaact 1020 
tacttgaata cctaaacaga atctgttgtt tccttgtgtt tgaaagtgct ttcacagtaa 1080 
ctctgtctgt actgccagaa tatactgaca atgtgttata gttaactgtt ttgatcacaa 1140 
cattttgaat tgactggcag cagaagctct ttttatatcc atgtgttttc cttaagtcat 1200 
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tatacatagt 


aggcatgaga 


ctctttatac tgaataagat 


atttaggaac 


cactggttta 


1260 


catatcagaa 


gcagagctac 


tcagggcatt ttggggaaga 


tcactttcac 


attcctgagc 


1320 


atagggaagt 


tctcataaga 


gtaagatatt aaaaggagat 


acttgtgtgg 


tattcgaaag 


1380 


acagtaagag 


agattgtaga 


cct tat gate ttgataggga 


aaacaaacta 


cattcctttc 


1440 


tccaaaagtc 


aaaaaaaaag 


agcaaatata gcttactata 


ccttctattc 


ctacaccatt 


1500 


agaagtagtc 


agtgagtcta 


ggcaagatgt tggccctaaa 


aatccaaata 


ccagagaatt 


1560 


catgagaaca 


tcacctggat 


gggacatgtg ccgagcaaca 


caattactat 


atgetaggea 


1620 


ttgctatctt 


catattgaag 


atgaggaggt caagagatga 


aaaaagactt 


ggcaccttgt 


1680 


tgttatatta 


aaattatttg 


ttagagtaga gcttttgtaa 


gagtctagga 


gtgtgggagc 


1740 


taaatgatga 


tacacatgga 


cacaaagaat agatcaacag 


acacccaggc 


ctacttgagg 


1800 


gttgagggtg 


ggaagaggga 


gacgatgaaa aagaacctat 


tgggtattaa 


gttcatcact 


1860 


gagtgatgaa 


ataatctgta 


catcaagacc cagtgatatg 


caatttacct 


atataacttg 


1920 


tacatgtacc 


cccaaattta 


aaataaagtt aaaacaaagt 


ataggaatgg 


aattaattcc 


1980 


tcaagatttg 


gctttaattt 


tatttgataa tttatcaaat 


ggttgttttt 


cttttctcac 


2040 


tatggcgttg 


ctttataaac 


tatgttcagt atgtctgaat 


gaaagggtgt 


gtgtgtgtgt 


2100 


gaaagagagg 


gagagaggaa 


gggaagagag gaegtaataa 


tgtgaatttg 


agttcatgaa 


2160 


aatttttcaa 


taaaataatt 


taatgtcagg agaattaagc 


ctaatagtct 


cctaaatcat 


2220 


ccatctcttg 


agcttcagag 


cagtcctctg aattaatgee 


tacatgtttg 


taaagggtgt 


2280 


tcagactgaa 


gccaagattc 


tacctctaaa gagatgeaat 


ctcaaattta 


tctgaagact 


2340 


gtacctctgc 


tctccataaa 


ttgacaccat ggcccactta 


atgaggttaa 


aaaaaagcta 


2400 


attctgaatg 


aaaatctgag 


cccagtggag gaaatattaa 


tgaacaaggt 


gcagactgaa 


2460 


atataaattt 


tctgtaataa 


ttatgeatat actttagcaa 


agttctgtct 


atgttgactt 


2520 


tattgctttt 


ggtaagaaat 


acaacttttt aaagtgaact 


aaactatcct 


atttccaaac 


2580 


tattttgtgt 


gtgtgcggtt 


tgtttctatg ggttctggtt 


ttcttggagc 


atttttattt 


2640 


cattttaatt 


aattaattct 


gagagctget gagttgtgtt 


tactgagaga 


ttgtgtatct 


2700 


gcgagagaag 


tctgtagcaa 


gtagctagac tgtgcttgac 


ctaggaacat 


atacagtaga 


2760 


ttgctaaaat 


gtctcacttg 


gggaatttta gactaaacag 


tagagcatgt 


ataaaaatac 


2820 



tctagtcaag tgetgett 2838 
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<210> 8 
<211> 6 
<212> DNA 



<213> Homo 


sapiens 




<400> 8 






ttaggg 6 






<210> 9 






<211> 1884 






<212> DNA 






<213> Homo 


sapiens 




<400> 9 






gtatacatac 


atacctgaat 


atggaatcaa 


tatttcaaat 


aggtacggat 


aagtagatat 


acactaatct 


attactgcgc 


tgaaactgtg 


ttgagaaatt 


aagagataat 


ggcaaaagtc 


actttttcct 


tagaaaccac 


tgctaactga 


ctggacctat 


gcctaaaaca 


catttcacaa 


tttagcttta 


aactacaggc 


ctcactggag 


aaaagaagtc 


ctggtatcct 


ctatgatggg 


ttagagaaaa 


actggaatga 


ctgaatcgga 


agcagtatcc 


tcttgggggc 


cccttcccca 


cggtccctgg 


ctaaactcca 


cccatgggtt 


caaggcaaac 


ttgaccaata 


gtcttagagt 


tagggatgaa 


gaataaaagg 


aagcaccctt 


tctgagatta 


tcaataagct 


cctagtccag 


aggctactat 


cacaagcctg 


tggggcaagg 


tgggaaggta 


ggctctggtg 


accaggacaa 


aaagtccagg 


tcgcttctca 


ggatttgtgg 



atatttttct aagatgaaac 


agtcatgatt 


60 


tgaggtaagc attaggtctt 


atattatgta 


120 


gtctttatga aaattgtttt 


cactacacta 


180 


acaaagagta tattcaaaaa 


gaagtatagc 


240 


aagagactaa gatttgtccc 


gtcaaaaatc 


300 


tccctgaact tttcaaaaat 


tggtacatgc 


360 


ctacagacaa gaaggtaaaa 


aacggctgac 


420 


agaaggaaac tagctaaagg 


gaagaataaa 


480 


acaaggcaaa ggctataaaa 


aaaattaagc 


540 


cactatctca atgcaaatat 


ctgtctgaaa 


600 


ggccagcctt gccttgacca 


atagccttga 


660 


atccagtgag gccaggggcc 


ggcggctggc 


720 


cagcagttcc acacactcgc 


ttctggaacg 


780 


acgccatggg tcatttcaca 


gaggaggaca 


840 


tgaatgtgga agatgctgga 


ggagaaaccc 


900 


gggagggaag gaaggaccct 


gtgcctggca 


960 


caccttctga ctgtcaaact 


gttcttgtca 


1020 
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atctcacagg 


ctcctggttg 


tctacccatg 


gacccagagg 


ttctttgaca 


gctttggcaa 


1080 


cctgtcctct 


gcctctgcca 


tcatgggcaa 


ccccaaagtc 


aaggcacatg 


gcaagaaggt 


1140 


gctgacttcc 


ttgggagatg 


ccataaagca 


cctggatgat 


ctcaagggca 


cctttgccca 


1200 


gctgagtgaa 


ctgcactgtg 


acaagctgca 


tgtggatcct 


gagaacttca 


aggtgagtcc 


1260 


aggagatgtt 


tcagcactgt 


tgcctttagt 


ctcgaggcaa 


cttagacaac 


tgagtattga 


1320 


tctgagcaca 


gcagggtgtg 


agctgtttga 


agatactggg 


gttgggagtg 


aagaaactgc 


1380 


agaggactaa 


ctgggctgag 


acccagtggc 


aatgttttag 


ggcctaagga 


gtgcctctga 


1440 


aaatctagat 


ggacaacttt 


gactttgaga 


aaagagaggt 


ggaaatgagg 


aaaatgactt 


1500 


ttctttatta 


gatttcggta 


gaaagaactt 


tcacctttcc 


cctatttttg 


ttattcgttt 


1560 


taaaacatct 


atctggaggc 


aggacaagta 


tggtcgttaa 


aaagatgcag 


gcagaaggca 


1620 


tatattggct 


cagtcaaagt 


ggggaacttt 


ggtggccaaa 


catacattgc 


taaggctatt 


1680 


cctatatcag 


ctggacacat 


ataaaatgct 


gctaatgctt 


cattacaaac 


ttatatcctt 


1740 


taattccaga 


tgggggcaaa 


gtatgtccag 


gggtgaggaa 


caattgaaac 


atttgggctg 


1800 


gagtagattt 


tgaaagtcag 


ctctgtgtgt 


gtgtgtgtgt 


gtgtgtgtgt 


cagcgtgtgt 


1860 


ttcttttaac 


gtcttcagcc 


taca 1884 











<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiPCR primer 
<400> 10 

aagaccagat agtacagggc ctggctac 28 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 11 

aagattattc aaggttacta tgaacacc 28 

<210> 12 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 12 

tgctaatgct tcatctagaa acttatatcc tttaattc 38 

<210> 13 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 13 

tttccactcg agccaaccag gaattcggca gttac 35 

<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
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<400> 14 

gtgtaagaag gttctctaga ggctctacag atagggag 38 

<210> 15 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPCR primer 
<400> 15 

aagcagcact tgactcgagt atttttatac atgctctac 39 

<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 16 

gtatacatac atacctgaat atg 23 

<210> 17 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 17 

tgtaggctga agacgttaaa agaaacac 28 
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$ £a6/r^Tr$>& 0 GCHl-BAacJnx.TCMV/al00BACXi±SV/«50BAC*ffl^fen h 
tL^> 0 [HACJiJJi. c21-IT;V-7 * KDNA'7 p n--7'tBAC^^ 9 — -fu-7<r>m 

[0 2] 0 2 iiHAC^M*tc j3tt^GCHl^tt^M5e^ : S: * tsbfzmxfr 
2>o IFN- 7 M*O^T> &^¥lq^T^;fc^THT/GCH2-10 , HT/GCH5- lSRim 

tio8o»^^5 \f &gchi*£14 Ltzm&tfTF; £ a& 0 m^p^&r- ?&zti 
h eo« l tzm.rn.fr hnh fttz^m + / -mm^mxm z ttx v» * 0 

[0 3] 0 3 {i T ;u "7 * KBACWGCHl-BACO n^f7^f *^t0"e* 
*o CMV/alOO BACfi, BAC^^-ftKlt: h21#$rfe#ft5£<7)l00kb<7) « 21-IT 
^•7*^ KEflk ^«fLSI«*^-r^>/ia60CMV-Bsd (T*^;!/^* • 
x^^^ (Aspergillus terreus) fi3t?)Blasticidin ST'T $ 1~~-l£Mitt) M. 
^v-#-£^-tr 0 SV/«50 BACti. 50kbO a 21-IT )V? * A K@fi?!k S.O*SV2-B 
sr • -blx^^ (Bacillus cereus) fi5fc<7>Blasticidin Sr*T ^ -tr 

iUST) a^v-^-Sr-g-tfo GCHl-BAC{iGCHlstf5^-^^tfl80 kbO^yADNA 
iftf-Sr-g-tro FISHWfffl, S^GCHiaHSiFOi^ V> (1~6) m 

7 X, MMi^f'^^ti^Wo BAC^^^-{iE.coli|*JT' 
oa^^a60^0 9A7i-n-^iia-ttat^ (Cm) *^tr 0 

[0 4] 04iiHACJi<7)(XMlv^f-;v^mi-^7t^OFISH^OM^ : Sr^-t 
137?* & o HT/(£H2-10|ffl«fc (CMV/ a 100 BAC GCH1-BACO 3l-7^7x?y 
a > £ X o T $ tLTt ) , R CWT/GCH5-18 (SV/ a 50 BAC t GCHl-BACco =i Y y 
>X7x^y 3 y[;j;c ) X7&WL £ *L7t) KGCHl^ ^V>l7°n-r G&) 
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[0 5] 0 5 {±GCHl-HACO#^|ff^^^^i-0T^ h 0 HACI*J <£>GCHlifrf5 
T«-«llR»^*fL7tfem^$#L^ 0 HT/GCH2-10 % HT/GCH5-18 . S.^h^>' 
X -7 i * v a > «rff o TV^v»Hri080^e>Si« L^yy ADNA£BamHI (A)X(±Stu 
I(B)T?B'fbU tSISftyJUSHMiT^IU, ^ttGCHiaf^M^^GCHl 
-BAC^r^ffl L/c*§^c. USTn - ^OOXCKi* V >67° n - 7 (B) Cio T^tffi 

[0 6] m 6 fi K y h ^ T V V <i -tr- yaVCi &HACl*IOGCHl-BAC£U ? T 
)l/7*4 KBAC0 3tr^^5fefrcfflv^^9 7BI'C**o ;£*1*±GCH1^ V >6 
^n-^-e#ib*t^aijRffi-e**o GCH1-BAC(0.4, 0.2, 0. 2ng) O A^jDNAt x HT 
1080, HT/GCH2-10& tfHT/GCH5-18^ h * th^timWk LfdYJ ADNA(1. 0, 0.5/*g) 
£GCH1^ ^V>67n-/t^^7ij^X$ -^fc 0 0. lng<7)GCHl-BAC DNA<?>3j§ 

GCH1-BAC(0.5, 0.1, 0.05ng)<h, HT1080. HT/GCH2-10^.D 5 HT/GCH5-18^^ 
frti^timWkLtKDVy ADNA(0.5, 0.25^g) £BAC^* * -yo-yi;A^ y 

if-BAS1000S:«ffl Lt^L^o 

[07] 07 itukmrnmrntfe t-w xAmm t <Dmmm^\z iot#?> 

y FfflM *FISH«Wf Lfe*S**^-t-|g-e3b4 0 HT/(£H5-18*fflIfr$c£PEG 
£f ijffl L TA9|« i: Sfe-g-S -frfco BSH1£K.a f * 7 /*>f >W4 £FISH^ii? 
#f L fc 0 ^^7x^fX-^7 p l/7 K £BAC^ ^ 9 - ~7°u - (^) ^^Alu^IIB 
yij - T (m t (A) . XfiBAC^ ^^-/n-r * * • v >f ^~ 

>7 p n-r (#) ( B ) ;N^yi;^X$t)to 3c£[3teHAC£^1- 0 
[0 8] 0 8 (A) fiA201F4. 3 (1 V- >RXT2U- >) &0<7c5hTEL (3U->5. 
CK4l^->) *PEGET?^*fL^:jfe**^-t-BI-e*& 0 ^±O$fe<fe#:t::flnx.T150kb 
XtilOOkbK^n if >X»±T;W7 * KYAC7&q££"*& ?>7&*iga6 5> ti2> 
Rmu~» o YAC*ffi»L ifetftL (2V—>£D f 4U~>) , jS^L^YAC (5U 
->) £HT-1080lttKigAL/c o 0*<Z>Ml±^4^-j&-&jjr*- e 0 8(B)(iY 
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[0 9] IH 9 (i < -^-fe#^^i-^^KKm^^M-r ^FISH«|#0^*^ 
^DO) RV?Tfry*4h* ^p) ££|v>*:*£:fc C£T) , fiVu\£> 

o 

[@10] 1 1 0 l±< -M#^§tt^IIM-c^^Zoo^ n - > ( 

ci is. ^029) KMLxth p ru\£z/yu~-y 5 > 

[Ell] HI 1 1 t±A9,m i: 5 -^fftlffllol^i: <fc *M# <b ti^^Kig 
mi«OFISHM^^:^^1-|gI-e*^o £_bPiiDAPI (W) K J: & ^fej^ 
_tffi{±li h^^nif>-/n-y (@H^iJ#-f-5, Sfi3W§-6. &Oie?iJ#-^ 9 

^*nif>yn-^ (@e^ij#^5, @S?iJ#-^6. &CKI£?iJ1H§- 9 O 

tt*. ^7;V7t^f K7°n-r (I£3»-t3) ^fflv^l^ T4£i;m_tO 
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[mi] 



31 ABACs 


^S*l*:BS r «iBS#: 




GCHl£S*rr&HAC 


HACJi 






CMV/fflOO BAC 
+GCH1-BAC 


16 


1 


4 


11 


1 (HT/GCH2-10) 


SV/ or 50 BAC 
+GCH1-BAC 


17 


3 


13 


1 


1 (HT/GCH5-18) 



[H2] 





Gemote 

(pmol/h/mg 






- IFN 


+ IFN 


HT1080 


0.05 ±0.02 


0.76 ±0.03 


15 


HT/GCH2-10 


0.16±0.02 


5.0±0.2 


31 


HT/GCH5-18 


3.4 ±0.2 


16.5 ±0.6 


4.8 
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[12 91 



12 0 0 2 -2 5 8 1 14 



8/ 



firech; arms of YAC, red; alphoid 
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[mi 2] 
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&ftmme>%& mm 2002-258114 
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